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ExEBCisE 1. Page 10. 



1. 


22. 


7. 81. 13. 120. 


19. -15. 


2. 


26. 


8. 16. 14. 25. 


20. 24. 


3. 


564. 


9. 2. 16. 43. 


21. 39f 


4. 


6. 


10. 127. 16. 25. 


22. 20|. 


5. 


39. 


11. 6. 17. 64f. 


23. 0. 


6. 


94. 


12. 1. 18. 31. 

Exercise 2. Page 11. 


24. lOJ. 


1. 


a+b. 


4. x + l. 


6. ax. 


2. 


2x. 


5. a:-2, a;-l, 


7. y. 


3. 


a-b. 


x,x+l,x + 2. 


8. a-b. 


9. 


ab + e. 


x4-y 
10. — ^ = aim- 
c 


■'^+4y 


1. 


6n« 


bb(e4-d-a\ 12. 4a*- 


5a«6«-l-3&*. 



m- 



Exercise 3. Page 18. 

1. 5. 3. -11. 5. 51. 7. $2484. 

a. - 40, 4. — 3, 6. 495. 8. B.C. 241. 

9. A.D. 14, 10. 150 steps in all ; 76 steps forward. 
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Exercise 4. Page 19. 

1. 0. 4. 3a;*. 7. 25my. 10. 14a»a;. 

2. 6mx. 5. 7my». 8. -22ab\ 11. 9a— 105. 

3. —20mng. 6. 2ai. 9. —bbxy, 12. — a*{?+a:yz. 

13. Zx^y — 4a5 — 2mn. 

Exercise 5. Page 19. 

1. 9a + 9ft + 9<?. 3. 2a + 2h. 5. -2a + 2J + 10c?. 

2. a — i. 4. a + 5 + c. 6. 2af-9x^'-Sx + 10. 

7. 5a?* + 4a^+3a;* + 2a;-9. 9. Gai+Tar*— 9a»a;+ar^. 

8. 4a»-4ai«+2a«J-7i«+J». 10. -c* + (? + 8. 

11. — 2ay — 2y' + lly2 + 52!» — 6y — 6z. 

12. 6m*-m*w + 2wV + 3mV~4mn* + 6w*. 

Exercise 6. Page 20. 

1. 9. 2. -25. 3. --89. 4. 200. 5. 606 years. 
6, 85® in latitude ; 75® in longitude. 







Exercise 7. Page 20. 




1. 


9a?. 


6. 41 aa^. 11. 


6a;«. 


2. 


-Sab. 


7. 8a«a;. 12. 


18a;«y. 


3. 


-7ab\ 


8. xy. 13. 


-6aa;». 


4. 


22 mV. 


9. 8aar + 3ay. 14. 


— 3a* + 6mar. 


5. 


— 4ay. 


10. 2ab^y — ahy, 16. 


3a-2J + 4(?. 



Exercise 8. Page 21. 

1- 4a + 2(?. 2. a + 65 + 4(?. 3. 2a:»-2a;-4. 

4. 3a;* — a:* — 14a; + 18. 6. —hxy -'hxz'\'yz + 2f. 

5. a;* — aa; + 2a'. 7. 2a»- 6a*J + 6aS»-2J». 
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8. — 4rcy + 2arz — y* + 6y2 — 2*. 

10. —2a^ + Sxy' — ^-Ux' + 2xy—10i/' + e. 
11. -a* — 8ai» + J*. 12. - 2a:* + 4a?*y-8ay*~8y». 

13. aV - 3 a^bc - 3 aiV - oJc* — aV - 5V. 

14. 2a + 4J-9c + «^. 16. b-a; a*+a*b+6ab*+b\ 

16. a;* — 42^ + 22*. 18. — 10a«-4aJ + c*. 

17. 19ac+17(?rf-17. 19. xy — 2x — 6y + l. 

20. -2a»i(?-2aiV + 2a5c* — 2aSc. 21. 5a;* -5a? + 5. 

22. x' + xy + f. 24. 2bx + 2by. 

23. aa^'-b'f'-co^+di^, 25. 7a?-7y+2y*. 

26. a'J'+12ai(?— 9aa;*-4aJ* + 6a(?a;-3aV 

27. -a«-6i' + c*. 29. a;'-3y»-32». 

28. 2a'. 30. 2a' — 2a»c + 2ac'. 

ExEBCisE 9. Page 24. 

1. 2b. 7. a + a*. 13. —5 + 10c. 

2. a + ft — 2(?. 8. 2a + 3(?. 14. -5a. 

3. 3a;-3y-z. 9. 3a-3i. 15. 4a-16J-2c. 

4. a — 5 + c. 10. 2a-J. 16. 3a-2c. 

5. -2a?. 11. 5a. 17. 16 — 12a?. 

6. -95 + 14c. 12. 4a?-y-2;. 18. 4c. 

19. 3a. 20. a. 

Exercise 10. Page 25. 

1. (2a-3i)-(4c-d) + (3c-2/); 
(2a-3i-4c) + (rf+3c-2/). 

2. (a-2a?) + (4y-3z)-(2J-c); 
(a-2a? + 4y)-(3z + 2J-c). 

8. (a* + 3a*)-(2a» + 4a«) + (a-l); 
(a* + 3a*-2a»)-(4a'-a + l). 
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4. -(3a + 2^) + (2(?~6rf)-((5 + 2/); 

5. (ax-^by)'-{cz + bx) + (<n; + az); 
(ax — by — cz) — (6« — cy^ az), 

(2«^ -^ 3a:V + 4^y') - (5^3^ - ^ + 2y*). 

1. (2a-Si--4tf) + (rf+[3e-2/]). 

2. (a - 2a: + 4y) - (3;? + [2i - e]). 

3. (a'^ + 3a*-2aO-(4a«-[a-l]). 

4. -(3a + 25-2c)-(5cZ+[e + 2/]). 

5. (aa; — 5y — cz) — (hx — [cy + «2])- 

8. (2tt~4J-2c)a:-(6a + 8c)y + (45)2;. 

9. (a-J)a;4-(2a + 3)y + (4a-35-2)z. 

10. la-Ab — 2c)x-(2bi-Sd + a)y + (a + 4:b + 5c)z. 

11. (12a-15(?)a: + (12a + 4J + 6(?)y-(12J-3(?)2:. 

12. (2a — 2b)x-(Sb + c)y. 



7. 







liiXKBCIBE 11. 


Pagk 32. 


1. 


-186. 


«. 45,700. 


10. 2062. 


2. 


-32a 


T. 61,225. 


11. 183.93. 


3. 


18.062L 


8. 82.477956. 


12. -1718.382762. 


4. 


90. 


». -728. 


1$. -8.0001703416. 


5. 


-258. 










Exercise 12. 


Page 32. 


1. 


- 12a'. 


8. 21 aV. 


14. -144/j*. 


2. 


45OT'n. 


e. 224aie. 


1«. 24a*»nV. 


3. 


— 12abxy. 


16. -©eaWc*. 


1«. -WSa^y*^'. 


4. 


— Scdmn. 


11. - 18,954 a»6»»p'. 17. -24aWmV. 


6. 


- 14a'6c. 


12. ^60o'6y. 


18. -168a*6'TO»n». 


6. 


15 wV. 


18. -42w*ga^. 


W. 210^6*. 


7. 


- 10a"+". 
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Exercise 13. Page 33. 

1. 12a*ft-9aJ'. 3. ^x^y-^a^^ + lQa^y:?. 

2. 24a*-27a'i. 4. a^afy-baJ'a^ + dfjfy + ^aafy. 

B. 27a«ft*-9a*J«+12a»y + 3aJ». 
6. -15«*y+10a;y + 36a:»y»-5a;*y*. 
7. 12ay-15a?*y>-24a:V- »• 3a*-2a»i-aW. 

9. 30:^2* + 6a:V2'-15a:*y'2» + 18aV2-9aVz'. 

Exercise 14. Page 36. 
1- a;* + a;»-20. 4, a^-'i^. 7. a?*-2a?+L 

2. y* + 7y— 78. 5. 2a? + Zxy — 2y'. 8. aj'-Qa'a?. 

3. a'-a;*. 6. 6a;* -96. 

9. -105»-ai' + 26a'i-7a^. 

to. 2a« + 6ai + 2i'. 13. 6a^i-23aV + 20aJ». 

U. a»-6». 14. ~4a»-4a«J»+16a»i«-8a6*. 

12. a* + J». 15. a* + a'J' + J*. 

16. a*-5a*J + 10aV-10a«i' + 5aJ*-6». 

17. 3J*- 45^ + 12^2; -92'. 

18. %x^ + a?y—l^x^ + 2a?yz + Zxy^z + 4Li^z. 

19. a;* + a;*y + a;*y' + ^2 + a;*y2 + a;y*z + a;"2* + a:y2* + y"2*. 

20. a'-3aJ(? + i' + c». 23. a:*-41»— 120. 

21. of + Zxy + i^-\. 24. a:«4-10a;-33. 

22. a:*+151a?-264. 25. a:^-7a;«+21a;*-17a?*-26a;»+4aj»+aa?. 

26. 42:»-5a:* + 8a;*~10a:» — 8a;*-~5a:-4. 

27. 26a^i-9a»J» + 22a*J*-4a»y + ai^ 

28. 4aV + 8aV-64ay-128ay. 

29. 6 w^n — 18mV + 18mV — 6 mn\ 

30. 24a*5-26a*i* + 4a*6«-6a»y-5a'5« + 4ai*-8i". 

31. a?* - 10a;* + 9. 32. a;* + a;* + 1. 33. a® + a*i* + J^ 
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34. S2a'b - 8aW + 8a*i» - 6a*i* - 2aV - a*V + ab\ 
36. «* + aa?* - 27 aV - 13aV + 134a*a; + 120a;». 
36. 531.441a"-6". 37. -y'z'-Sz*. 

38. 3a*A-aW-3a«i»-6aW + 2a6»-2a6* + 6ft*-6i^ 

39. - a* + 2a»J» - i* + 2aV + 2 JV - c\ 40. 5« - (?. 

41. 4a'+45'-Hc'+4cP. 46. 2yV. 61. -6a?. 

42. 2a* + 2y + 2c*. 47. 0. 52. 25a* -265*. 

43. -oc-c*. 48. 0. 63. 24a5 - 1205». 

44. 2mn. 49. 0. 64. 3a:'y*+2a:*y'-/. 
46. 2a' + 2i» + 2c*. 60. -3Ja;. 66. 0. 

ExEBGiSE 15. Page 41. 

1. 66. 4. -214. 7. -11. 10. -0.022^. 

2. 480. 6. -21.7. 8. 43^^. 11. 0.3183+. 

3. 128. 6. -1.23. 9. -0.1123. 12. 0.0101321+. 

Exercise 16. Page 41. 

1. J. 8.-1 16. mV. 22. ^^^. 

2. -J. 9. 6a. 16. -17ay. 23. 8aJV. 

3. -J. 10.^. 17.?^. 24. -14a;VV. 

4. J. 11. ^. 18. -^. 26. 8Ja;». 



by ' X 

4 mar* 
5a» 



4 wtx 
5. 3w. 12. -9a*. 19. 2-—-. 26. a'^bx. 



6. -4a*. 13. -1*!!?. 20. 6a;»2;. 27. 17a». 

4aa: 

7. ^. 14. W. 21. ^^. 28. 7a-*. 



{? 
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18. 
14. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
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ExEBCisE 17. Page 45. 

ar-4. 3. x' + x + S. B. Sx' + 2x+l. 

x-S, 4. 3a;* — 2a? + 4. 6. x'-Sx + l. 

af+x'+a^+x'+x+l. 9. ar^ + 3a;*y + 9ay« + 27y». 
a' + a5 — y. 10. x' + afy + x'y'+X7/^ + y\ 

11. a*-2a»i + 4a'i«-8aJ» + 16i*. 

12. 2a»-6a'J + 18a5*-27J». 
a;*-2a; + 2. 15. a;»-5a;+6. 17. a;* — a; - 19. 
a;»-3a:-l. 16. a;*-4a: + 8. 18. l-3a?+2a;*-ar*. 
a:*+2a;»+3a;'+2a:+l. 32. 4a;» + 2ay + y». 

a' + 2aJ + 35«. 33. -8a» + 2a«J-aJ'. 

34. 1 + a? — 2a;*. 

35. _l-3ai-13a*i*. 

36. a;*+2ar^y+2ar*3^+ay. 

37. a;* — 3a;*y + 3a;3^ — y". 

38. a* + aW + 36*. 
39. 
40. 
41. 
42. 
43. 



2ar'-3a;* + 2a;. 

a*+8a»+9a*+27a+81. 

6a:*-7a: + 8. 

a;' — 3a: — y. 

a;*~3a;y— 2y*. 

x^ + xy + y", 

x^ + xy — y". 

x — y — z, 

4-6a; + 8a;^ — lOa;*. 

x + y, 

x' — Sxy — y^, 



44. 



27a;*y~18a:y» — 9^*. 
a* + 2ai + 4i*. 
a;* + 3a;»y + 8a;*y*-8y*. 
4a* + 4aJ + 3J*. 
a*+i'+c'— oi— oc— ic. 
a+(? + 25. 



45. a* + 2ai + i*~ac- J(? + c*. 



Exercise 18. Page 47: 



1. (b + c)a — bc, 

2. a: — c. 

3. a:*~-(a + 5)a: + a&. 



4. (x + a)x + b. 

5. y* — (m + w)y + 7nn. 

6. (x + a)x^b. 
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7. x^ — (b + d)x + bd, 8. (x + c)x + d. 

9. a:l^-^-a?-^-ai^ + x + l^mx(a^ + x+l) + na^. 
10. x + y + z. 





EXEBOISE 19. 


Page 63. 




I. a? = 4. 


8- a; = 9. 


14. a? = 3. 


20. a? =10 


2. ar = 2. 


9. a?^7. 


16. a? =7. 


21. a; = 3. 


3. a; = 2. 


10. X = 11. 


16, a; = 0. 


22. a? =16. 


4. ar = 5. 


11. a? = 9. 


17. a? = 8. 


23- a? ^2. 


6. « = L 


12. a? = 2. 


18. a? = 6, 


24. a? =3. 


6. x = l. 


13. a? = -7. 


19. a? ^4. 


26. a? = 4. 


7. a? = 6. 










ElUSRCIBE 20. 


Page 56. 




1. 70. 2. 


43. 3. 28. 4 


-21, 7. 5. 


86, 26, 18, 12. 


6. 8, 12. 




9. $68 





7. Father, 60 yrs. ; son, 30 yrs. 10. Cloth, $3; silk,! 6. 

8. 80, 26, 22, 18, 14, 10. 11. 52. 

12. A, $130; B,$150; 0,?180; D, $90. 

13. 152 men ; 76 women ; 38 children. 

14. 13, 21. 15. A, 84 yrs. ; B, 26 yra. 

16. Wife, $4000; each eon, $1000; each daughter, $500. 

17. 49 gallons. 18. $21. 19.50,40. 20.42,18. 

21. 24, 60. 24. 40 years. 

22. A,88yeara 25. A, 57 years; B, 19 years. 

23. 18 years. 26. 4 years. 

27. 10 dollar pieces ; 40 twenty-five-cent pieces. 

28. 28 pounds of better kind ; 2 pounds of poorer kind. 

29. 28 days. 30. 60 gallons @ $2 ; 40 gallons @ $3. 
31. 40 children. 32. 31J gallons. 38. $45. 
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34. 2 half-dollars; 6 quarter^doUaxs ; 24 dimes; 48 half- 
dimes. 
86. 10 half-dollars ; 41 quarter-dollars, 
36. 80 guineas ; 128 half-crowns. 



EzEscisE 21. Page 63. 


1. a;' + 2ay + y'. 


11. 144 + 120a: + 25a;'. 


2. y»-2y2 + 2'. 


12. 16a:»y«-8aiyV + y*2*. 


S. 4a? + 4aj + l. 


IS. Oa'iV-eoJVrf+JVd*. 


4. 4a' + 20«J + 25y. 


14. 16a:'-8i'y' + :ty. 


6. 1-2:^ + 3^. 


16. x^-y'. 


6. 9aV-24aa^+16«*. 


16. 4 a* -6*. 


r. l-14o + 49a». 


. 17. l-a*-2ai-b\ 


8. 2bx'i/' + 20xy + i. 


18. l-a» + 2o6-y. 


9. o»6» + 2oAcrf + e»tP. 


19. o* + oW + 6*. 


10. 9mV-24mn + 16. 


20. 9a'-46' + 46c-<». 



ExEBCisE 22. Page 64. 

1. s^ + y^ + z^ + 2xy + 2xz + 2yz, 

2. oi?+y' + 7?'-2xy + 2xz — 2yz, 

3. m*+n*+p* +q^+2mn--2rnp--2mq-'2np'-2nq+2pq. 

4. a:* + 4a:»-2a:»-12a?-f 9. 

6. a;*-12a;» + 50a;'-84a:-f 49. 

6. 4a?*-28a:» + 85a:*-126a: + 81. 

7. x' + j/' + z* + 2xy--2s*z'-2yV, 

8. a;« + 18ay-|-/-8««y»-8a:»y'. 

9. a« + *• + «* -f 2aW-f-2aV + 2 JV. 

10. 2:«-f j/*-f «;«-2«V-2r'2» + 2y»2». 

11. «» + 4jf" + 9z» + 4a;y-.6a:2;-12y0. 
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12. a;* + 4y* + 252*-4a:y+10a;'z'-20y«2». 

13. ar* + 4 + 4a;»-8a:. 

14. a:* + 39a;» + 49~10a;»-70a?. 

15. 4ar*-7a:» + 16-12a;» + 24a;. 

16. x' + iy' + 92^ + ^an/ + 6xz + l2yz. 

Exercise 23. Page 66. 

1. x^ + bx + 6, 3. a:'-9a;+18. 5. a;*-7a;-8. 

2. a:» + 6a; + 5. 4. a;»-9a; + 8. 6. x' + Sx-lO. 

7. a;* + 4a;-21. -14. x* + Sx'y^ + 2^. 

8. a:» — 6a: + 8. 15. a^ - 2x^^-3 x'y'. 

9. a:»+12a; + ll. 16- aV-3flwr-54. 

10. x^ + ax — Qa\ 17. a;' + (a — i) a? - ai. 

11. x'-(c + d)x + cd, 18. a;* -7a: -44. 

12. a;* — 33^-43/*. 19. a;' + a; -132. 

13. a»-7ia+10i«. 20. a;* -16a; + 50. 

Exercise 24. Page 67. 

1. l + 2a?. 6. 4a -3^. 9. 7 + 2a. 

2. l-2a?. 6. l + 3z. 10. a;-9y. 

3. 3a~i. 7. ab-c. 11. l-a: + y. 

4. 3a + J. 8. 2a: — 4y. 12. a — b — c, 

13. x + y + 5. 15. 8 + 2J + 3C. 

14. l-a + 55. 16. a-b-c + d. 

Exercise 25. Page 68. 

1. 3^ + y + l. 5. l + 2a: + 4a:*. 

2. i« + 5J + 25. 6. 4aV + 2aa: + L 

3. a' + 6a + 36. 7. l + 3a;y + 9a:y. 

4. ar'+7a: + 49. 8. 16 a'i' + 12 a5a: + 9 a:*. 
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9, a*'-xy + ^. 16. 81a'-54a5 + 36J'. 

10. l-2a + 4a'. 16. 16a«-40aJ + 1005'. 

11. 9a'-3aJ + i'. 17. l^aV-\2ahx + ^x'. 

12. 4aV-2ar + l. 18. a;* -7a: + 49. 

13. a;* — 3ay + 93^. 19. 9a:*y'- 6a:y2; + 42'. 

14. Mid^y' — ^xyz + z^. 

Exercise 26. Page 69. 
1. af + a^y + xf + i/'. 2. a? — a?y + xy' — f, 

5. 27aV-9aV + 3aa;-l. 

6. 32a*+16a*J + 8aW + 4a'i' + 2aJ* + 5». 

7. a*-2a»i + 4a«5«-8aJ»+16J*. 

8. a* + 2a'& + 4a*y + 8a6» + 166*. 

9. l + 3a + 9a' + 27a» + 81a*. 

10. 81a*-27a' + 9a«-3a + l. 

11. a;« + ar^y + a;y + ar'y» + a;«y* + a;y* + y'. 

12. a» - 2a« + 4a^ - 8a« + 16a*- 32a* + 64a»- 128a' 

+ 266 a -512. 

Exercise 27. Page 71. 

1. 5a(a-3). 6. 3a»J'(2a'J-7a + 9i'). 

2. 6a(a' + 3a-2). 7. 27a;'y«(2+4a;'y*-9a?*3^). 

3. 7(7a;'-3a; + 2). 8. 45a;y(a;»y»-2a?-8y). 

4. 4a;y(a:»-3a:y + 2y'). 9. 70ay*(a'- 2ay + 3y'). 

5. yif-ay^ + ly + c), 10. 32a»i*(l+3a'i'-4a'^i»). 

Exercise 28. Page 72. 

1. {x — a){x-b), 3. {b-x){c + x). 

2. (a — y)(i + y). 4. {m + a){x + n). 
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5. (ca:4-y)(cfc? — y). 8' (ac — b(l)(by — dx). 

6. (ah+pqXx-y). 9. (a-J)(«-y). 

7. (cx + ayX<^^h)' 1^- (<?2 + y)(& — y). 

EzEKCisE 29. Page 74. 

1. {x + 6)\ 5. (y + 100)'. 9. (y' + 12)«. 

2. (a; +14)'. 6. (z" + 7)'. 10. (2:2; + 81)'. 

3. (a:+17)'. 7. {x + lS7/)\ 11. (2a + Sb')\ 

4. (z+1)'. 8. (y' + 8z0*. 12- (32y» + 5z)'. 

13. (3a: + 2y)*. 14. (2a?x + 5x'y)\ 

Exercise 30. Page 74. 

1. (a - 4)*. 9. (0« - 17)'. 17. (3 mn - 4)«. 

2. (a -15)*. 10. (2a;»y-5yV- 18. (2ia;-3«y)'. 

3. (a: -19)'. 11. (^xy'-i/zj, 19. (7a -86)'. 

4. (a: -20)'. 12. (Sabc^bcd)\ 20. (&r'y'-10a;'z)«. 

5. (y-50)'. 13. (4a;*~ay)». 21. (7aic-2x)\ 

6. (y'-lO)'. 14. (aV-J/)*. 22. (lla:>-18y)«. 

7. (y-25z)'. 15. (6a;y — Sy*)'. 23. (naryz-Syzt^)'. 

8. (a:'-16y')'. 16. (l-3aJ»)'. 24. (I9x7/z-'2abcy. 

Exercise 31. Page 77. 

1. (a + 6)(a-.J). 5. (a' + l)(a+l)(a-.l). 

2. (a + 4)(a-4). 6. (a'+b')(a'W)(a+b){a-b). 

3. (2a + 5)(2a-5). 7. (a*+l)(a'+l)(a+l)(a-l). 

4. (a' + b'Xa + b){a-b). 8. (6a;+ 7y)(6a:- 7y). 

9. (10a;y+lla5)(10a;y--llaJ). 

10. (l + 7a:)(l-7a:). 12. (a- J + c)(a- J-c). 

11. (a' + 6i)(a'-5&). 13. (x + a-bXx ^a + b). 
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14. (a + b + c + d)(a + b — c — d). 

15. ^xy. 17. (x + j/ + zXx — j/-z). 

16. (l + a-J)(l-a + J). 18. (x-y + zXx-y-z). 

19. (a + 26 — 3(?)(a-2J + 3c). 

20. (a — y + x + z)(a — y — x — t), 

21. (» + a? — y)(2; — a? + y). 

22. (x-'y + z + d)(x — y — z — d). 

23. (a; — z + y — a)(a? — z — y + a), 

24. (a + J + cXa + J~c). 

26. (a — i + a; — yXa — J — a; + y). 
26. (oa; + Jy + l)(aa? + Jy — 1). 

27. (l + a;-y)(l-a: + y). 31. (a; + y)(a; - y + 2). 

28. 12(a — l)(2a + l). 32. (d+x-2yXd—x.+ 2y), 

29. (a — 5 + ar)(a — J — a;). 33. (a + J + c)(a — i — c). 

30. (a? + y + 2)(a7-y). 34. (2a:•+3ar-l)(al;•-3a^f 1). 

Exercise 32. Page 79. 

1. (a^ + xy + y'Xx'-xy + f), 

2. (8«' + 3a;y + 2y)(3a;»-3a;y + 2y'). 

3. (4a;* + 3a;y-y')(4a;' — 3ay — y*). 

4. {9a^+7ab + WX9a*-7ab + U'), 

6. (9a* + 10ai + 4J')(9a'--10aJ + 4i'). 

6. (3a:» + 2a;y + 7y»X3^~2a;y+7y*). 

7. lba^ + 7ah + W){5a'-Tab + U^). 

8. (7?n* + 4mn + 9n«X7m'--4?nn + 9w'). 

9. (3a' + 3ac + 5c»X3a'-3cw? + 5c'). 

10. (7a»+ 13ai + 11 J«X7a'- 13a6 + 11 J'). 

11. (8a;» + 4a;y + 9y'X8a;' - 4a:y + 9y*). 

12. (2a:» + 5a;y--3y*)(2a:*-5ay-3y'). 

13. (5a^ + icy-4y*X5a;'~a;y-4y"). 

14. (9a» + ^xy-y')(9x'-4:xy-y'). 
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ExEBCisE 83. Page 81. 

1. (a? + 8)(ar + 3). 14. (a« + 3)(a' + 2). 

2. (x + e)(x + S), 16. (z» + 3)(0» + l). 

3. (y + 12)(y + 5). 16. {ab + 16)(ai + 2). 

4. (z + 12)(2 + 1). 17. (xy + 4)(ay + 3). 

5. (a:+ll)(a?+10). 18. (z» + 8)(z* + 2). 

6. (y + 20)(y + 15). 19. (a + 5J)(a + 46). 

7. (6 + 17)(6 + 6). 20. (ar' + 6)(ar' + 4). 

8. (a: + 2)(a;+l). 21. (or + 116)(aa: + 3J). 

9. (x + eXx+l). 22. (a(? + 5a:)(ac + 2a;). 

10. (a + 86)(a + J). 23. (xyz+l6Xxyz + S). 

11. (a: + 9a)(a: + 4a). 24. (J(? + 13a)(J(? + 5a). 

12. (y+16j9)(y + 3;}). 25. (rs + 18z)(r5 + 52;). 

13. (2 + 25g')(z + 4^). 26. (mV+17pg')(mV+3p2'). 

ExEBCiSE 34. Page 81. 

1. (x — 5)(x-2). 13. (aJc-ll)(aic — 2). 

2. (a:-19)(a:-10). 14. (a: - 10)(a; - 6). 

3. (a - 12)(a - 11). 15. (a; - 10)(a: - 10). 

4. (i - 20)(J - 10). 16. (ax-lS)(ax-S). 

5. (2-23X2 — 20). 17. {ax—lSb){ax — Sb). 

6. (a; — 6)(a: - 1). 18. (ac — lSz)(a.c - llz). 

7. (a:' - 3 a'^x" - a"). 19, (a; - 13)(a: - 7). 

8. (a;-6)(a:-2). 20. (a; - 15)(a; - 8). 

9. (z - 56)(2 - 1). 21. (z - 45)(2 - 8). 

10. (y"-4)(y»-3). 22. (a: - a)(a: — c). 

11. (a:y - 26)(a;y - 1). 23. (yz -17 ab)(7/z — II ab). 

12. (a»J» - 6)(aW - 5). 24. (cd - 17 ai)(c(f - 13 ab). 
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Exercise 35. Page 82. 

1. (a?+7)(a:-l). 8. (a + 30)(a-5). 

2. (x + 12Xx-1). 9. (i* + 4)(6*-l). 

3. (y+12)(y-5). 10. (Jo+ 14)(ic- 11). 

4. (y + 15)(y - 3). 11. (c* + 20)(c» - 5). 

5. (« + 12)(z-l) 12. ((j + 30)((?-13). 

6. (2 + 20)(z - 7). 13. (a + 12)(a - 11). 

7. (a + 25)(a - 12). 14. (xyz + ll)(xi/z - 2). 

Exercise 36. Page 82. 

1. (a;-7)(a; + 4). 9. (y~ 10a)(y+5a). 

2. (y-9)(y + 2). 10. (a6~4)(ai + l). 

3. (a:-12)(a: + 3). 11. (ax - 9)(ax + 6). 

4. (z - 15)(z + 4). 12. {cd - SO)(cd + 6). 

5. (z - 14)(2; + 1). 13. (a'c - 2)(a»c + 1). 

6. (a-20)(a + 5). 14. (yV - 12)(y*2* + 7). 

7. (c»-10)(c*+l). . 15. (aJ-18)(a6 + 2). 

8. (a; — 10)(a: + 2). 16. (a: — a)(a: + 6). 

Exercise 37. Page 84. 

1. (4a: + l)(3a;-2). 9. (2a:+ l)(2a:-3). 

2. (3a:-l)(4a:-l). 10. (x — a)(x-2a). 

3. (4a:+l)(3a:-l). 11. (3a« + a:»)(4a'~a:»). 

4. (a;+l)(3a;-5). 12. (2a; + y)(a: + 2y). 

5. (a? + 2)(3a;~2). 13. (2aa: + 1)(3 oa?- 1). 

6. (3a; + 4)(2a;-l). 14. (Sb + x)(2b-dx). 

7. (4a;+l)(a? + 3). 15. (2a;+l)(2a; + 3). 

8. (x + SX^x-l). 16. {a + 2x)(a — Zx). 
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17. (2a+55)(4a-3J). 21. (2x+7y)(Sx-y). 

18. (3a-2(j)(2a — 5(j). 22. (lla- J)(a--2&). 

19. (4:x + Sy)(2x+ly). 23. (2c— rf)(<? — 6rf). 

20. (4a; + 3y)(2«-7y). 24. (2y + 8«)(3y-'«). 

Ex£&cfi8£ 88. Page 86. 

1. (x + 2Xx'-2x + 4:). 2. (x + 6)(x^-6x + 3e). 

S. (y + 40)(y'--4y2+162«). 

4. (4J + 5c)(16J'-20ic + 26c'). 

5. (2a:-3y)(4a:» + 6ay + 9y'). 

6. (4y-10z)(16y* + 40y2; + 1002'). 

7. (9x-Sy)(Slx'+72xy + e4y'). 

8. (3a-12)(9a« + S6a + 144). 

9. (3a-J'X9a«+3a6' + J0- 

10. (x + y^l)(a^ + 2xy + y' + x + y+l), 

11. (a? + y+lXa:> + 2a:y+y»-ar-y + l). 

12. (o + «)(7a"-4a« + J'). 

18. (ar + y + c)(a:» + 2a;y + y* — car — cy + (j*). 
14. 2y(3rB» + y»). 

Exercise 39. Page 88. 

1. (2a:-y-3)(a:-2y-7). 8. (2a;+y-3z)(3ar-^+32). 

2. (6a;-y+lX«-6y-l). 9. (6a; — y-aX^-y + ^z). 

3. (3ar+2y+lX2«-3y~l). 10. (5a;-3y+2aXa^-y-a). 

4. (5ar-3y-h2)(a:-y+l). 11. (a:+y+2:X2«~3y-2a). 

5. (a:+y-3X2a:-3y-2). 12. (2a;^8y+2«X8a?-%+a«). 

6. (ar+6y-3Xap-5y-7). 13. (a: - yX^r ^ y + 5). 

7. (2a;-y+2!X*-2y-«). 14. (2a;-.yXar+3y-2«). 
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Exercise 40. Page 90. 



1. 6(a:+l)(a?^4). 10. (a: - y)(a: + y - x). 

2. 23?(x — 2){x--&). 11. ia-b)Q)--c). 

3. 3(aJ + l)(a* — 4). 12. (3a; — y)(a; — «). 

4. (a + a;}(a + a: + 4). 13. {a + x){a-x-b). 

5. (a-4 + c)(a-A — c). 14. (a — a;)(a - a; + 1). 

6. (a:-y+<?— rf)(a;'-y-c+c?). 15. (a? — y)(3a; + 3y-2). 

7. (2+iP+a:')(2-a?-a:»). 16. a?(a^ + l)(a?+l). 

8. {a + b){a^b-^iy 17. (<M?~r)(aV-aa:-l). 

9. (a«+a+l)(a'-a+l). 18. (a;+3yXar-3y)(3a:-2y). 

19. (2a:'-l)(a?+l)(2a:'-ar+l)- 

20. {x + y){x - y)(a;' + xy + y'){9^ — xy + y*). 

21. {2^ + y'){x'^3fy' + y% 

22. (3 + a?)(3-a?)(9 + 3ar + a;')(9-3ar + a:'). 
33. y(a:* + y*)(aJ*-a;y + y»). 

24. c(a' + (:»)(a + £?)(a-(?). 27. 2a;"(a; + yXa:-3y). 

25. (a:+7)(a?-3). 28. (2a~i)«. 

26. 3(a-2J)(a-5i). 29. 4(2ar-5y)'. 

30. ofy" (6 a + 6 ia:)(6 a - 5 bx), 

31. (3ay — Sz)*. 33. (a; — y-z)'. 

32. a:(4a;'+rX2ar+l)(2a:-l). 34. (a-3JXa + 2i -4). 

85. (a; + y + 2Xa: + y--8). 

36. {a^ + 2db + b'' + (^){a + b + c)(a + b - c), 

37. (a?'-3yXa: + 2y-4). 40. (a; + 13Xa; + 7). 

38. (1 + a^)(l - ar). 41. (a: -- y){x - z)(0 - y). 

39. (3a:-2yXa? — 3y). 42. (a: + 3X3? -8). 

43. (a: + y-2X^-y + 2;X^ + y + 2X^--y-«). 

44. 5a;(a;y + 42X3^-32;). 45. (ar^+ lX3a;- 1). 
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46. (x — m + n){x — m — n). 

47. (a + 6 + c)(a + 6-c)(c + a-i)(c — a + 6). 

48. rf(a«+l). 66. x'(Sb+xX2b-Sx). 

49. (l~7a*a;)«. 66. (a-b)\ 

50. (y + 9)(y~13). 67. (a: + y)«. 

51. (« + 15)(a: - 9). 58. ai(a-by 

62. (2a-3H2c)(2a-3Z^-2c). 59. 3y»(a:-y)(3a: + 2y). 

63. (a + 3c)(a--3(? + 66). 60. (3a: + 2y)(2ar + 3y). 

64. (3a:+2y-2)(3a;-2y+2;). 61. b\Za + UX2a-Sb). 
62. (a + 2b-^3c + d)(a'-2b + Sc + d). 

63. (a;»+4y')(a:-2y). 70. 46(2a+3c)(2a + c). 

64. (2ax-b)(2ax-Sb). 71. (m+ri)(m~ri)(^-g'). 

65. (3a:-2y)(6a;-4y+3). 72. 2a(3a: + y)(2a?-3y). 

66. 2(a;+3y)(a;-2y+32). 73. 2x(x+1)(x-b). 

67. (a:+y+l)(l-a:)(y~l). 74. 2x(2a-x)(^a^+2ax+x'). 

68. (a:+y-z)(a:-y+2:+l). 76. 4i(2a:-y)(4a;'+2ajy+y*). 

69. 2{x + y){x + y + a). 76. a;(l~3a:)(l + 3a: + 9a;*). 
77. (x' + y^(x + r/)(x^y)(x'^a^y' + i/'). 

(x" " xy + y'Xx' + xy + y^). 

78. (77n+lln)(7?w-lln). 80. (3z* + 2)(42'- 3). 

79. (4+9y»)(2+3y)(2-3y). 81. (x' + lXx^l), 

82. (a; + y+l)(a7-y+l). 

83. (7a-7i + 8m-8n)(7a— 7i-8m + 8n). 

84. (a+b+c-d){a+b-c+d)(c+d+a-b)(c+d-a+b). 
86. (a;-8)(a:-45). 87. (26 -e)(a + J-c). 
86. (a:+2)(a?-2)(a;--2y+l). 88. 5x(5x^+7y^\ 

89. a(a + b)(a^ + ab + J')(a* - aJ + i«). 

90. 2ar (a + c)(a — c)(a' — ck? + c*). 

91. (3a; + 2y-3z)(2a; — 3y + 32;). 
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92. {^x-yi'Z)(x-2y-z). 94. {x - l)(jx? - 3? - ^y 

93. (3a-6+2c)(a-26+<?). »5. (6a;-3y)(a:-y— 1). 

96. (a + 2i-3c-c0(« — 2i + 3c-d). 

97. (ar + 2)(a: - Z){x + 4)(a: - 6). 

Exercise 41. Page 95. 
X. l&abcd, 9. 7a: -4. 17. by. 

2. 17^y. 10. 2a»«y(3a?-y). 18. a:(a;+l). 

3. 4a;»y'2*. 11. 2abc. 19. 3(a:— 1). 

4. 30aY- 12. a; -3. 20. 2(a-6). 
6. a — J. 13. 2(a + i). 21. a: + y. 

6. a--x, 14. 6a;* (a: — y). 22. a: — y. 

7. a + a:. 15. 3a:(a; + 4). 23. a:-l. 

8. 3a;+l. 16. c(a--6). 

Exercise 42. Page 103. 

1. 5a;-l. 9. 2a:* — 3a: + 3. 17. a-2. 

2. a; + l. 10. 2a: — 7. 18. 2(2y + 5). 

3. a(3a— 1). 11. 5a:(6ar-l). 19. 3a;(2a:*-6). 

4. (3a:+2)(3a:-2). 12. y (3a: - 4y). 20. a:* - 6a; + 1. 
6. 3a:(3a:»-a;+l). 13. 3a: -6. 21. 7a:+l. 

6. 2 (a: — 2). 14. 4a; + 1. 22. y(3a:»-ay-6y'). 

7. 2a: -5. 15. 3 (a: + 3). 23. 2a:»-4a:'+a:-l. 

8. a(a — 2a:). 16. ix? +xy-\''i^. 24. a: — 2a. 

Exercise 43. Page 104. ' 

1. a: + l. 6. y'-2y + 5. 9. 2(a: + y). 

2. y — 1. 6. a?— 1. 10. a^ — xy + j^. 

3. a:»-2a; + 5. 7. a^ + x+1. 11. xy(x-y). 

4. a;-2. 8. a:+l. 



Digitized by 



Google 



20 ALOEBftA. 



ExEficiSB 44. Paob 106. 


1. 12aV. 


". (*+y)'(*-y)'- 


2. 72aaY- 


16. 12(a;-y)'(:c' + y»). 


3. a^(a + x). 


17. I20m/(x + y)(x-y). 


A. x(x+l)(x-l). 


18. (» + 2X« + 8Xar+4). 


6. a(a + 6)(a-i). 


19. (o-8Xo + 4Xo-5). 


6. (2a?+lX2a;-l). 


20. (x + 6Xx + 6)(x+1). 


7. a* + 6'. 


21. (x + 2X»- 2X^-11). 


8. (a^+l)(z+lXz-l). 


22. 20a'b(a-b)ia-2bXa+Sb). 


9. x(a*+lXa*-l). 


23. 240(a:+l)(a:-l)(a;+2)(a;-2). 


10. a; (a; +1X0^-1). 


24. I23^y'(x + i/y(x-yy. 


11. (2a-lX8a' + l). 


26. (a-JX*-cX<?-a). 


12. (a-JX« + *)*- 


2«. (a - 5Xa - cX* - c). 


13. 4(l + :rXl-4 


27. x^(x-l)(x-3){x + 4:). 


14. a*-l. 


28. 12a:y(ar-y)'. 



29. (a+6+c+dXa+6— c-d)(o+c-J-d)(a+rf-i-c). 

30. 60(a;-3Xa;-2)'. 

EzEBCisK 45. Fagb 108. 

1. (2ar+lX8a:-2X7a;-l). 

2. (x + IXz - IXx + 8X2ar + IXSrc - 2). 

3. (a:-12)(a:-3Xa;'-2X«' + 8«+9). 

4. (5a;-lX2a:+3X« + 4). 

6. 2(8a?-2yX3a:+5yX4»+8y). 

6. 2x(x'+ l){x - l)(_x' -x-1). 

7. 12(2a:+lX2a;- lX3ar+2Xa;-3Xa;-4). 

8. (a; - l)(x - 2){x - 3)(a: - 4). 

9. (a; + 2aX*-2aXa:' + 4a*)- 

10. {x-\-y)^x-y){x-\-2y){x-2y). 

11. l+p*+y. 1». (1-a)'. 
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13. (a+b + c){a -b + c){a + b - c){b + c - a). 

14. c(3c' + y»)(4c + 3y)(c-y). 
16. (m + 3)(m' - 8 m + l)(m* + 1). 

16. (5n'-l)(4w» + l)(5n* + n + l). 

17. (i -1 )(6» - 6* - 8)(46' - 86 + 1). 

18. 6r(r+l)«(r-l)*. 



ExEKCiSE 46. Page 110. 



'•IT- 
2. ?^:iA 

-a;-3 
4. a:»-ar+l. 






6. 



•g+l 



9. 



a' + a+l 
a-5 

a:— 2 

a? + 4' 

x-S 

x+i 



11. 



12, 



13. 



14. 



15. 



^ 16. 



17, 



18. 



10. ?t±SL=Jt 

Tf—xy — y' 



a* + a-2* 

a;«-l* 

a;'-2ar + 2 
a;»-2 

2ar — 3a 

42r»+6(aui?+9a'* 

5a + 2& 
3a + 26' 

g — & — g 
a + 6 — <? 

^+V--2^ 
2a:»+2a?+l* 

a;-3 
a?+l* 

a:-3 



19. 



80. ,(^-iy . 



21. «^±*'. 

a 

22. ^ + ^ 
a--2i 

23 3(a + 6) 
* 4ai(a-i) 

a + 6 + g 



24. 



25. 



26. 



27. 



a?(3ar — y) 
y(3a; + 2yy 

a + 64-c4-(f 
a— -i + c + rj? 

3a? + 2 
4a; + 5 



28. ^"•^ + .< 

29. a;* + y*. 



30. 



a + * 
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Exercise 47. Page 113. 

7/r* 

1. x-1. 6. 2a-3a:-' '^ 



ba — x 



2. 33:_10 + -1L. 7. 122r + 3 + --i5--. 

a; + 4 4a;— 1 

3. 3a;_6 + -^. 8. 2a: + 3.' ^^ 



ar + 4 a;--4 

4. a-2ic + -^. 9. a + J-' ^*' 



^ a:-3 5a;» + 4a;-l 

Exercise 48. Page 114. 

- 2y o aa;+3 -- 2a"-aS — 6» 

1. "^ — • o. — — • 10* 

ar + y 2a a + 6 

2.^^. 9. _2^. 16. 3^+2a;+] 

ar + y a — i a; + 4 

3. ^Zll. 10. =lM. 17. ^Lhl. 

a; a + o a;— 1 

^ 2(a'-ax+x') jj_ x'-2xy-y' ^^ x(a*-2x'-3 ) 

a—x x + 7/ ' x — 2 

_ 2(lW-20ab+8b') ,„ 29a -„ a' + 2a:' 

O. — ■* -— ^» ±A» — - — • IV. • 

5a-66 4 a + 2a; 

6. -^. 13. -^. 20. ^+^+f , 

a + b a+ 1 x + a 

^ 2(19a-23a«-l) ^^ x" 

5 — 6a ' a:-3 

Exercise 49. Page 116. 

1 9a; -21 4a;-9 „ 4a;-8y 3a;'-8a;y 

18 ' 18 ' * 10a;» ' 10a:» 
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3 48a'--60ag 15a-10g . 5 + 5a? 6 
a — c b — c 



6 



{a-bXa-c){b-c) (a-b){a-c)(b-c) 

* 6(a»-J*)' 6(a'-&'y 

30(4a;+l) 5(2ar-l) 3(3a:+'2) 
' 15(a:-2)* 16(a:-2y 15(a:-2y 
-J an — 6mn mrw? cm — bmn 
mn:i; mria; mnx 

ExEBCiSE 50. Page 118. 

'^ 16a;' + 55rg + 4a;y — 55y ^ lly*— 7a:'— 4a;y-8a;'y* 
50a: ' 0^1^ 

27 a;'-2 a;'.v-l 6a;y-28y' - 6'c'-2ayc+2a'^>c-aV 

12a;» * • a'6V 

180a'+54a&-20a&'+33iy g 6a«-3a*-2 

90^^* * ' 8a' ' 

^ 803;* + 64 a:' + 84 a? + 45 ^ a'6 + fc'c + ac' 

60a:' * ' abc 

5. 32^+9^. 10. 



42 6y'2; 

Exercise 51. Paoe 119. 

2a?— 1 3 2 2a?-y 

a?'-a?-30' * l-a?** ' {x-yY 

4 4 !__. g 1 

a?'-10a? + 21 ' 1 + a? * a^-oi^ 

a^-a^b-ah'-V 



7. 



a5(a'-6') 



7a?-17 « 2a?» ^^^ 2a-3J 



4a?(a?'-3a? + 2) l + a:' + a?* a?'-y' 

y Google 
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ExEBCisE 52. Page 120. 
- 3 a;»- 24 a:* + 60 a: -46 ^ 3a;*- 2aa?- 6a* 

O. — ;;; — — — -- — * O* 



r*- Qar' + 26a:- 24 (x-af 

7- 7-1 — tt:: ;;r- 8- 0. 9. 2. 10. -2^ 11. C 

(a;*-l)(a; + 2) x + y 

12. 2ai ^^ -2(a;'-ay + y * X 

13. 55£ 16. 2{6j:i«). 

(a — a7)(a + 2a?) y(ct + b) 

9a-l0b + c 2a;»-5a;*y+10a;y'+5y 

jg gg — a& + y — c* ^ jg 3a6(a: — y) 

* (a + b + c){a + b-'cXa + c-b) * aV-iy' 

ExEBcisE 53. Page 123. 

1. _i^. 8. J^. 5. 0. 

^— y ^—1 



2 + a; 3(l+y)(l-y) (x + aXx + b) 

+ 2a'5-2ay + y » 03;-^ 

(o' + 6')(a'-*») ■ ' «'-6'" 

2 + a; 

(a — b)(a — c)(6 — c) ~" ? (« — a;)(y — «) 



9. — i — 10. 0. 11. 0. 12. 0. 13. 0, 



14. 9«-lQ^ + ^ . 15. 1- 



Digitized by 



Google 



AR8VZ&8. 25 



ExEBGiSE 54. Page 126. 

bd ■ ' bb 4.Z a' 

2. 9aa;. 6. ^ 8. ^^"^. 11. «'+^V 

9aa; 4^3* (a -6)' 

3.1. 6.-0^. 9.^ 12. (^-1X^-6) . 

13. ^. 18. -^— . 23. ^^ 

a?— 3 ic' + y* 26 

j^^ (a+x)(a^+ax+x') ^^ m+n ^^ c-a+h 

18. 2<^(^-y). 20. 1. 26. 2=^. 

16. — ^ ■ . 21. i. 26. 1. 



17. (^-2)(^-5X ,, ^ 



22. -^^:. 27. 



x^ ' a: — y a;+y+z 

Exercise 55. Page 130. 

1 1 5 (a-xya+xyCa'+x') ^ 1+x 

2aV ' l+x" 

2. ^. 6. ?^:^^ -. 10. ^ + 1. 

x-b {x+yK^—y) 

a: + l 2a: 1 + a? 
aos^bx^cx — he x-\-\ 

13. ^^±^ • 14. (^+y-)'- 
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16 



ax yj a{d* + 2ab + 2h') ^^ 



x + a {a + by c{a—b — c) 

16. X. 18. m-\, 20. ^(^~^X 

. 1 — ^x 

Exercise 56. Page 131. 

1. ^. 4. -J—. 7.1. 10. 2fL=i. 
a; + 8 2(a? + l)» a + b 

2. If 5. X. 8. -^. 11. 5. 

3. 46. 6. 0. 9. 2. 

X a^ 



12. a;» + 3a: + 3--+i. 13. 1. 14. 0. 15. a. 



16. 4- 20. a. 24. Z^'^.V^ 

17. *£±«£±4. 21. a{2a-x^). 25. 



5c+ac— ai (a; — z)(j/ — 2) 



18. m. 22. ^^ , » 26. ; ^— -. 

3(a;+l) c{a-c)(b-c) 

19. («±A±£)!. 23.^. 27.-1-.. 

2bc 2 (^+1) 

Exercise 57. Page 135. 

1. a;=16. 6. a: = -f 11. a; = 3. 16. a;=2. 

2. a; = 5. 7. a? = 9. 12. a; = 10. 17. a: = 7. 

3. x = \, 8. a:=lf 13. a: = 6. 18. a? = 9. 

4. a: = l. 9. a; = 7. 14. a: = 12. 19. a; =9. 
6. a; = 8. 10. a; = — 5. 15. a: = 5. 
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Exercise 58. Page 137. 

1. a: = 8. 3. a: = 4. 6. a?=lf 7. a: = 2. 

2. a: = 9. 4. ar = 20. 6. a: = 4. 8. a?=3. 

9. ar = -2. 10. ar=ll. 

Exercise 59. Page 138. 

1. x = c. e. x = 2. 11. :p=p55±2i 

3 + 4a 

2. rg = ^/^~^^ . 7. a: = 0. 12. a: = 6-l. 

56--C 

3. ar = — 4=4-- 8. a: = -^. 13. a; = 0, -• 

a'— o'+o— c a — 1 c 

4. a;=l. 9. a: = 0, — 14. x = bm. 

c 

a-6 2a + h 

16.:, = ^. 17. :r = ?-l 



6-1 6 

18. ar = ---*^. 19. 0: = ?*-=^. 20. x=^± 

b — (r bc + a c 



Exercise 60. Page 139. 

1. ar=7. 7. ar = §. 13. a; = 7. 19. a: = 3f. 

2. ar = f 8. a: = -lf 14. a:=a+-^..20. a:= ^ 



a+b ' ar\-b 

3. a: = — fj. 9.a: = 14. \b.x = c, 21.a:=12. 

4. ar = 1|. 10. X = IfJ. 16. a; = 0. 22. a: = 3. 
6. a: = 3. 11. ar = 2. 17. a: = l. 23. a: = -9. 
6. a? = 0. 12. a: = — 2. 18. a;=l. 24. a: = ^. 
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EXEBOISB 61. PAaE 141. 

1. 24. 3. 80. 6. 28,32. 7, 76,24. 9. 3456,2304. 

2. 168. 4. 8, 6. 2f , 47f 8. 960. 10. 36, 9. 
11. 420. 12. 85 gallons wine, 35 gallons water. 

13. 18 pounds saltpeter, 3 pounds sulphur, 3 pounds char- 
coal. 14. 28,18. 16. Houfle,$600; garden, $250. 

16. $7200. 18. 47,23. 21. 19,20,21,22. 

^^ a + b a-b 19. 7, 32. 22. 42 years. 

2 ' 2 * 20. 112, 96. 23, 20 years. 

24. Father, 36 years ; son, 12 years. 27. 2 days. 

25. A, 28 years ; B, 14 years. 28. 1^ days. 

26. Father, 40 years ; son, 10 years. 29. 26| days. 
30. A, 168 days; B, 84 days; 0, 42 days. 31. 10| days. 
32. B and C, 21^ hours ; A, B, and 0, 10|^ hours. 

35. A, 87^ minutes ; B, 25 minutes. 

36. 4|- hours. 37. 48 minutes. 

39. 48f minutes. 41. 7 miles. 

40. 42 hours. 
44, 1st, 5 miles per hour ; 2d, 8 miles 

b + c per hour. 

43. 160 miles. 45. 175 miles. 

46. I. 16-j^ minutes past three ; II. 32^ minutes past six ; 
III. 49 3^ minutes past nine. 

47» L 32j^ minutes past three ; II. 5^ and 38^^ minutes 
past four ; III. 21^ and 54^ minutes past 7. 

48. I. 38^^ minutes past one ; II. 54^ minutes past four ; 

III. 10|f minutes past eight. 

49. 5^^ minutes past two. 60. 700 leaps. 
61, Greyhound, 960 leaps; hare, 1200 leaps. 



33. 


10 daye. 


34. 


40 minutes. 


99 


abo 




ab + ac + be 


42. 


abo 
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52. 240 leaps. 53. Length, 13 feet; breadth, 8 feet. 

64. 56^ square feet. 55. Length, 27 in. ; breadth, 14 in. 

56. Length, 15 feet ; breadth, 11 feet. 

57. Ill pounds tin ; 69 pounds lead. 59. 189. 

58. 76 pounds gold ; 30 pounds silver. 60. 6| ounces. 
61. 830 feet. 62. $228f 68. 24 shots. 64.60. 

65. 12,000 square yards ; 56:^ cents per square yard. 

66. 20 seconds. 68. 103 sheep. 

67. $55,500. 69. $8700. 

70. 10 gallons from Ist oask, 4 gallons from 2d cask. 

71. 60. 72, 1504. 73. 39. 74. 9| miles. 

75. ^^. 76. 4^=^ of 1st kind ;-^^ of 2d kind. 
b + c o — a b — a 

Exercise 62. Page 156. 

1. a? = 2. 4. ar=12. 7. ar=29. 10. a? = 3. 
y = l. y=:«3. , y = 28. y = 2. 

2. « = 2, 5. a: = 6. 8. a; = 8. 11. a: = 8. 
y«-l. y = 7. y = 4. y = 20. 

3. a; = 2. 6. a? = 7. 9. a: =7. 12. a; = -3. 
y = 8. y = 9. y = 14. y = -2. 

13. a; = -2. 14. a: = 7. 

y = l. y=-2. 

Exercise 63. Page 158. 

1. «==10. 4. a?=.-4. 7. a; = 20. 10. a: = 2. 

y = 7. y = L y = 10. y = 2. 

2. a; =17. 5. a? = 5. 8. a: = 2. 11. a? = 2. 
y = 19. y = 5. y = -3. y = 8. 

3. a: = 2. 6. a: = 21. 9. a: = 8. 12. a: = 9. 

y = 13. y = 12. y = 4. y = -3. 
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13 


. X 


= -5. 


14. X -■ 


= i- 




y 


= 14. 


y- 


= -*• 




Exercise 64. 


Page 159. 




1. a: = 8. 


4. 


a;=2. , 7. 


a; =12. 


10. a; = 4. 


y=3. 




y = 13. 


y = 8. 


y = 3. 


2. x = 6. 


5. 


x = B. 8. 


a; = 2. 


11. x = — 2. 


y = 3. 




y = l. 


y = 6. 


y = 19. 


8. a; = 6. 


6. 


x = Z. 9. 


a; = 3. 


12. a; =7. 


y = 8. 




y = 4. 


y = 5. 


y = _5. 


13. 


x = 


= 2. 


14. X- 


= 11. 




y= 


= -3. 


y- 


= 10. 




EXEBOISE 65. 


Pagb 160. 




1. ar = l. 


7. 


a; =11. 18. 


a; = 12. 


19. a; = 4. 


y = 7. 




y = 6. ^ 


y = 6. 


y 1. 


2. x = 2. 


8. 


a; =3. 14. 


a: = 3. 


20. a; = 2. 


y = S. 




y = 2. 


y = 2. 


y=3. 


3. a; = l. 


9. 


a; =7. 16. 


a: = 9. 


21. a; = 6. 


y = 8. 




y = 5. 


y = 8. 


y = 5. 


4. x = 9. 


10. 


a; = -5i. 16. 


a: = 5. 


22. £= 19|. 


y = 8. 




y = -H- 


y = 7. 


y = -17. 


6. ar = -3. 


11. 


a; = 7. 17. 


a;=7. 


23. a; = 4. 


y = -2. 




y = 8. 


y = 2. 


y = 3. 


6. a;=7. 


12. 


X = 14. 18. 


x=^. 


24. a; = 7. 


y = 10. 




y = 46. 

26. x = 

y= 


y = 2. 

21. 
20. 


y = 9. 
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Exercise 66. Page 163. 

1. ^ = «±*. 8. ^ = 1. 

2 ai 

^2 " ed 

aq — bp ^« 

np-mq ^ ^ 

ap-hm ^~^+6' 

np-mq „ x = a-i. 

4. /p — ce — hd y = a + 6. 

ci'ic — b) ab — 1 

^ 12. ar = . ^^ ^ 



af—bd 



y = ?^z£ ' (a-lXb-1) 

5^- wr' + «'r (a-l)(6-l) 

mn' + m'w IS. J — " + ^ 



2 
mn' + to'w y = 



mr — Tw'r 
y^ZZn-rr-- .. a~b 



2 

6. -c^K/-H ,, ^.^-^ii! 



14. a; 

2a 



7 J- gyc* "• 3; = (a + by. 

y _ a*be 18. ar = a + c. 
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-« aW 19. x=^b — a, 

17. x = a -r- 

ac + b yz=a — b. 

ac + b ^^- "^ 2(a' + 5>) 

18. a: = a + i. a»~6' 



Exercise 67. Page 165. 



1 x = l 4. x = i, 7.x = l 

2..= 1 . ^-- = -1. y4 

y^or~h 6. ar=-2*M*L. 8. » = i 

3a-* »• * c(a'-|-aH-J') « 

8. a; = 6. _ g + h ^\ 

y = 9. ^ c ^ ni 

am + on bm — an 



Exercise 68. Page 167. 



x = 2. 


4. x=b. 


7. a; = 20. 


10. a; = 4. 


y = 2. 


y = 6. 


y = 10. 


y = 0. 


2 = 2. 


a=7. 


2 = 5. 


2 = 5. 


a; = 5. 


6. »=1. 


8. a; = f 


11. « = 5. 


y = 6. 


y = 4. 


y = -7. 


y = -5. 


2 = 8. 


«=6. 


2 = 86J. 


a = 5. 


a:=l. 


6. «=2. 


9. a; = 2. 


18. «=45. 


y=2. 


y=9. 


y = 3. 


y = -21 



2 = 3. 2=10. 2 = 1. «==1. 
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13. a; = l. 15. a? = -l|. 17. a; = t. 19. a: = 6. 

y = 2. y = 2J. y = i. y = -12. 

2=:-3. « = 6f 2; = |. 2 = 18. 

14. a: =1. 16. a; = — 4. 18. a: = 9. 20. a?=:l. 
y = ~l. y = --3|. y=ll. y = f 
-2; = 2. 2 = -4i. 2 = 13. 2 = |. 

21. 0; = —=--. 22, a:~^i— LJ^ ^- 



a + 5 2hc 

2 _ a«-y + g« 



2 a« + 5«_c» 



26. a; 

y 



i + c 2a6 

23.. a; = |. 24. a: = 3^. 26. a:=lf 

y = i. y = if y = -3j. 

2a ' 
_ a&4-ag + &g-^>'-2g* 27. a: =17. 
2{}?~<?) * y = 22. 

28. a;=-(a + 5). y = («Z*z£K«dl). ^^ (a+& -(?)(«+&) . 
^ ^ ^ ^ a + 6 + c a + 6 + c 

Exercise 69. Page 170. 

1. 41, 7. 2. 35, 11, 98. 3. 6, 4. 4. 4.78, ].(X)95. 

6. Father, 35 years ; son, 14 years. 

6. Father, 40 years ; son, 10 years. 

7. A, $116; B, $166. 

8. Wheat, $1J per bushel ; barley, $| per bushel. 

9. A, $31; B, $27. 10. Horse, $100; cow, $50. 
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11. f 14. ^. 17. 28. 20. 75. 23. 717. 

12. ^. 15. |, f 18. 24. 21. 36. 24. 759. 

13. If. 16. If. 19. 84. 22. 69. 25. 126. 
27. 7^ hours, 4^ hours. 28. 3 miles per hour. 26. 432. 
29. Distance, 20 miles ; rate per hour, 8 miles. 

50. Time rowing down, 4 hours ; time rowing up, 6 hours ; 
rate of stream per hour, ^ miles. 

31. 20 pounds @ 42 cents; 10 pounds @ 54 cents. 

32. 40 pounds @ 90 cents ; 90 pounds @ 28 cents. 

33. Rye, 20 bushels; wheat, 52 bushels. 

34. A,$3f; B,$3; 0,12^. 

35. A, If hours ; B, 3J hours ; 0, 7 hours. 

36. 54 boxes; 36 bales. 37. Ist, 36 days; 2d, 45 days. 

38. 21 crowns ; 63 guineas. 

39. A, 20 days; B, 30 days; 0, 60 days. 

40. A, ^f ^ , minutes; ^^' f ^^ @ ,^J- 
ac + bc~ab $5000® 4%. 

B, 2a*c u^in^tes; 42. $20,000 @ 5 %. 

ab + bc — ac 

0, ^ ^^^^ , minutes. 43. $25,000 @ 6 %. 
ab + ac — bc 

44. Sum, «!^^1^ dollars; rate, M(^ ^,. 
n — m an — om 

46. Sum, 2^ dollars ; rate, ^Wc-J) ^^ 
a — end — be 

46. Ist, $3000® 4%; 2d, $4000® 5%; 3d, $4500® 6%. 

47. $6750 ® 3% ; $6000 ® 5%. 

48. 3 per cents ® $60 ; 4 per cents @ $75. 

49. 3 per cents ® $75; 3^ per cents ® $88. 

60. $2000 ® 2% ; $500 ® 4%. 51. 2660 square yards. 
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52. Length, 14 feet ; breadth, 10 feet. 

53. Length, 90 yards ; breadth, 60 yards. 

54. A, 9 miles ; B, 8^^ miles. 55. A, 12 miles ; B, 10 miles. 

56. Express-train, 45 miles ; accommodation-train, 30 miles. 

57. 315 miles. 60. Ox, $105; sheep, $8|; lamb, $5^. 

58. 30 miles. 61. 2 horses, 4 oxen, 94 sheep. 

59. 33^ miles per hour. 62. A, $50; B, $30; 0, $20. 
63. A,$9|;B,$5i;C,$3. 64. A, $3^; B,^2^; 0, $i 

Exercise 70. Page 189. 

1. 19, 8. 10. 8. 20. 91, 9. 
1, 3. 1. 28, 72. 

2. 1, 4. 11. 21. 21. 8|, 23^. 

11. 4. 12. 17i, 70. 

3. 5. 12. 49. 22. \. 

4. 22. i. 

4. 9, 19. 13. 32. 23. 6, 12, 18, 24. 
2, 1. 21. 56, 42, 28, 14. 

5. 15, 7. 14. 19. B, 16, 24, 32. 
2,5. 476. 24. 10. 

6.4,9. 15. Tij.A,A,,2^. 14. 

13.5. H,A,A,A. 176. 

7. 6. 16. 8. 25. 149. 
2. 17. 59. 26. 6, 13. 

8. 28, 18, 8. 18. 3, 6. l*^' ^' 

1, 8, 15. 21, 2. 27. 14 half-crowns. 

9.3. 16,32. 9 4-penny pieces. 

5. 19. 301. 

29. 19 oxen. 30. 34, 37, 40. 31. 905. 32. 34. 

1 sheep. 13,8,3. 3620. 17. 

80 hens. 1, 3, 5. 33. 14. 
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ExEBCiSE 71. Page 193. 
8. (a' + J*)(c* + (?). »• 4a' (a - *)• 

Exercise 72. Page 196. 

1. a. 2. a:. 3. x^, 4. ^^ 5. g^^^^j^ 

6. a:» + 6a;"+12a: + 8. 7. ar*- Bar' + 24a;* -32a; +16. 

8. a:* + 15a;* + 90ar' + 270a;' + 406a; + 243. 

9. l + 10a; + 40a;« + 80a;» + 80a;* + 32a;*. 

10. 8m»~12m» + 6m— 1. 12. - 126aVy*. 

11. 16a'6V'. 18. 49mVa;y. 

14 32a;V 16. 81a;* + 108a;»+ 54a;*+ 12a;+ 1. 

243aW 16. 16a?*-32aar' + 24aV-8a»a; + a*. 

17. 243a;* + 810aa;* + lOSOaV + 720 aV + 240 a*a;+ 32 a^ 

18. 16a;*-32ar*y + 24a;y-8ay + y*. 

19. a;"/ - 12a;Y + 60a;V - 160a;'y» + 240a;«y^» 

- 192a;y^ + 64a/»y". 

20. d}V - 21 a«6« + 189 a*** - 945 a*&* + 2835 a»i» 

- 5103 a»&« + 5103 ai - 2187. 

21. -243a^*&V. 22. 729 a;«y^. 23. -3126a''6V^ 

24. gf^. 25. -5^. 26. l~2a-aH2a» + a*. 
256c" 128 

27. 8 - 36a; + 102a,''- 171 ar' + 204a;*- 144a;* + 64a;«. 

28. l-6a;+15a;'-20a;»+15a;*-6a;* + a;«. 

29. 1 — 3a; + 6a;»~7ar' + 6a;*-3a;* + a;«. 

30. l+4a;+10a;» + 16ar' + 19a;*+16a;* + 10a;« + 4a?' + a;*. 
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Exercise 73. Page 198. 


1. 


±a', ±a;«, ±2a'i, i 


, at'y', ±2(^b<?, -2a'. 


2. 


-12cyVil56'^»± 


42c*2. 4. 2a6'c. 7. 170. 


3. 


d=23UVy^«,-^, 


^23? 6. SCr'y'z'. 8. 16. 
Sz* 6. 92. 9. 1. 




Exeecise 74. Page 200. 


1. 


a' + 2a-l. 


3. 2a* — Za*x-aa?. 


2. 


a;* — a^y + y*. 


4. Sa:* — 4ay» - 2y*. 


5. 


2a* + 4aV-4c*. 


10. 2a' -a' -3a + 2. 


6. 


2a^-5a: + 3. 


11. 3a-5 + 5c + rf. 


7. 


4a;»-2ai + 2*'. 


12. ba? — Za?y-ixy'-\-'j^. 


8. 


4-3a; + 2a;"~a^. 


13. TO*-2m»+3w'-4OT+5- 


9. 


a:» — 2a;»y+2ay-y*. 


14. x'-^ay-y'. 


16. 


a;»-2a;y + y«~^. 


17.1+2 + i + i. 


16. 


f-*-+f- ^«- 


!-'+!■ "•'■+i-*- 



EzEBciSB 75. Page 202. 

1. 347; 69.4; 43.21; 87.89; 8.008. 

2. 129.63; 2.1319; 0.4937; 0.75416. 
8. 0.9486 ; 

4.1231.. 
4. 119.5633... 

0.1732.. 
6. 0.0338 ; 

2.2360.. 



2.4919 ; 


0.6557 ; 


0.0928 


11.3578... 


.. ; 18.6348.. 


.*. 


1.5811 ; 


44.7213 ; 


0.5477 


10.5356 






0.0632 ; 


0.0707 ; 


1.4142 


1.8027 


; 2.9326 
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7. 


0.7071 ; 


0.8164 ; 0.8660.... ; 0.1767 ; 




0.2338.. 


.... ; 0.2190 ; 0.9268 ; 0.2886 

Exercise 76. Page 204. 


1. 


a: + 2y. 


6. x' + x + l. 9. l-x+x'-a*. 


2. 


a- 3. 


6. l-3a?Hr4a:». 10. a* + Sab — 9b\ 


3. 


a? + 4. 


7. a'-2a~l. 11. c«~4ie? + 46«. 



4. x'-ax-a*, 8. 4a:» + 4ir-l. 12. 2a* + 4:ab-Sb\ 

Exercise 77. Page 206. 

1. 65. 4. 96. 7. 11.7. 10. 192. 13. 32.1. 

2. 48. 6. 478. 8. 108. 11. 2.34. 14. 46.8. 

3. 64. 6. 114. 9. 1.41. 12. 3.84. 15. 9.36. 
16. 20.63. 17. 1.111. 18. 27.65. 19. 4.5045. 20. 1.7479. 
21. 1.3572 ; 0.5848 ; 0.2154 ; 1.5874 ; 0.7368 

Exercise 78. Page 206. 

1. 3a — 55. 2. x' — x+l, 3. 2-0?. 4. 3a?- 1. 
6. 1-y. 

Exercise 79. Page 211. 

1. x^\ x^\ a?*; a*; a*; a*; a***. 

2. x^y^Z] a:*yM; aH^C] bab^c^a^, 

3. -V^; -s/M) 4\/^; 3v^». 

4 i. A ^ ^ 6^ 
• a'' Tit' a:' V «*' ' 
6. 3a;y2;-'; x-^y-^z\ oi-^^; a-'JV; a:"*y*; ar-'y"*. 

6. a*; 6*; c*; S, 8. a; 1; y*; a;* 

7. ^*;n»;a*;l. 9. a^sM; acU • 



a' 
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10. x^y^z^ ; a:*y"*. 14. j9* ; q^ ; :^y-^ ; a"*. 

11. a-A-^L 16. ^- ^'.^-. i 

12. a*; (?*; n"*; a* ^^ 27a»&* . 64 c^. 125 

13. a"^ c"*; m-' ; n"* ; a:. ' ^ ' 27a«6*' 3*' ^* 

Exercise 80. Page 212. 

1. a?^ + ^y* + y^- 2. re** — af y* + a;^""^^"* — y^. 

3. a:-3a:* + 3a?*-l. 

4. 16a+8a*6*+10a*6* + 18a*6*~8a*i* 

-4a*6^-5a*6*-96. 

5. 1 + a'6-» + a*6-*. 6. a**-* - 4 - 4a-W - a~'V, 

7. 4a?-*-a:-* + 3a:-» + 2a?-' + a?-^ + l. 

8. a;»" + a;»"5^ + a;*3^ + y'-. 

9. a:* — a^'y* — a:'2;* + y —y 2;* + 2;'. 10. a;* + y* 
11. :xni-^-\-x'^y, 12. a"' + a-'i"^ + ft"'. 

13. 16a'6-'; a-2a*6* + 6; a« + 2 + a-»; 

4ai*-46 + a-^&* 14. 4; 10; 4; J; ^ftf. 

16. a*-3ai* + 3a*6*-6; 

16a?-* + 32a:-' + 24 + 8a;* + a;* ; 

a«6-* - 6a'^&-V' + 15a*6-'y-' - 20aV' + 15aWy"* 

— eaiV^ + ^V- 
ie. 3a;-»-3a;-V* + y. 17. 2a; + l — 3a;-^ 

18. 24. 20. of, 22. a"-\ 24. 1. 

19. a*. 21. 2aM+lli. 23. af». 26. af <»-'>- y'<'-^>. 
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ExEBCisE 81. Page 215. 

1. V6. 8. V5. 6. V7. 7. VSoJ. 9. Wa5'. 

2. Vs. 4. VIO. 6. \/2ai. 8. V2ai. 10. VSoft. 



"■ >rr:- 


12. a/"-! 


1- "• Vl^ 

i \3aiy 




EZEBCISE 82. ] 


Page 216. 


1. 5V5. 


9. 2</T3. 


17. 3a'6«\/J. 


2. 9V3. 


10. 11V5. 


18. 28a\/i. 


3. 3\/6. 


11. 4V3. 


19. 18w\/4m'. 


4. 4\/4. 


12. SSv'i 


20. 4a^y'\^. 


6. 5v^. 


13. 14\/n. 


21. -14\/3. 


6. 4</5. 


14. 7mVn. 


22. -9\/2. ' 


r. 3-V/2. 


16. 5ai'\/^. 


23. 15^. 


8. 3V3. 


16. 6aV-v/aV. 24. 28\^. 


26. f «* <^'. 
4ay 


27. #- ^. 
5y 


29. 8^<^. 


- 1$^- 


28. 2"» </TO„»a 
5 


-. 80. ?l£rJ^<^. 
«+y 

81. V3(i. 




ExEEOiSE 83. Page 217. 


1. iV2. 


4. |V5. 7. 


^^^45. 10. f</20. 


2. ^V3. 


6. iA/^. 8. 


^-^36. 11. -yi5. 


3. iV5. 


6. ^V35. 9. 


T»j\^28. 12. vn. 
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13. 
14. 



'Vb. 



16. ^,\^^Vi. 
o 



"■ s^- 



- </^i^\ 16. ^ </7aV. 18. -^ -v^efiVw*. 
5a? ayz 



ac 



13. 



7. 

8. 

9. 
10. 
11. 



ExEBciSE 84. Page 218. 

V45. 4. </40. 7. \/320. 10. •v<-248y'. 

Vl89. 6. \^1T2. 8. -^32. 11. \/-10m». 

</bi. 6. '•{/729. 9. <''=^. 12. v^- 128a:. 

Vm ''• \"-8- ''• \-26:- ''• \""8- 

Exercise 85. Page 219. 

a/27; ^^. 2. -v^; -s/Zld. 3. \^; ^16. 

4. K/^; VP. 6. </l25; <^. 

6. V729; ^''6561; ^^19683. 
^/l6; ^/27; \/25. 18. ^/(^^fSy■, a/(^^^. 
'y?; V?; V?. 13. 8V2. 4^, 2</3. 

'iy^; ^; V^>. 14. ^, Vf. 

>/^; \/^*JV; >/64?. 15. S'v'T, 4V2, 2</^. 
V{x-yf; ^ix + y)\ 16. 8VT9. 5\/2, 8\^. 

ExEBCiSE 86. Page 220. 

5VTI. 8. 29V8. 6. 48V2. 

5V5. 4. IZV2. 6. 2iV3. 
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7. IOVIO+I7V2. 8. 15</2. 9. 0. 10. ltVVl5- 

11, 2/'«_£_i^V^. 12. |VIO. 13. (a + 10i)V^. 
b\o a mj 

14. ahcVaS^. 16. 0. 16. - 15V3. 17. 6^. 

18. -2-i/2. 19. II-VB. 20. 4fV5. 

21. f2a + 2b-^-V^. 22. 34jV2. 23. 8jV2i. 





ExEBCiSE 87. Paoe 222*. 


1. 24V3. 


6. 40^2. 8. H*VT5. 


2. 30V3. 


6. V6. 9. 120\^. 


3. 20V35. 


7. J|^ V28. 10. 420\^108. 


4. 756. 





Exercise 88. Page 222. 

1. 62:-2lV5. 6. IO + 2V6-2VIO-2VI5. 

2. a-2aibi + b. 7. 30 + 6Vl0 + 2V35 + 6VTi. 

3. I43-42VIO. 8. 29-4VI0-4V35 + 2VI4. 



4. -11 + V21. 9. 3 + 2a; + 4V3a;-2a:*. 

5. 21-lOvTO. 10. 13a"-66*-12V^^"=T*. 

Exercise 89. Page 223. 

1. 9. 3. aW2. 5. |. 7. i\^^00. 

2. 3. 4. iV7. 6. |V3. 8. i-v^. 
9. i</b' X 3 X 2*. 11. 3-2-v/3--v^ + 8\/2. 

10. V6. 12. l--v/3+\^5-\/^. 
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ExEBGisE 90. Page 224. 

1. 1.155+. 4. 1.054+. 7. 30+12V6. 

2. 0.447+. 6. |(V7-V5). 8. 5V2-6. 

3. 5.715+. 6. V5 + iV6. 9. 2J + f VIO. 

^Q 89 + 28ViO jjj a' + ab + (a + b)Vb 

9 ' ■ a* — b 

.. 4-V30 ,- 5V5 + 9V3 + V7-2Vi05 

14 59 



14. 



8V7 + 3V70 + 10V5 + 9V2 
26 

Exercise 91. Faoe 225. 

1. 2-v^. 4. a*. 

2. 4-v/2. 6. x'-s/^. 

3. 2\^. 6. 9\/3. 9. \^256a*6. 



-W. 8.^. 



Exercise 92. Page 228. 

1. 3 + V6. 7. V6-V3. 13. 3VTT-2. 

2. 2V3 + V6. 8. 7-3V5. 14. 3V5-2V3. 

3. V7 + V3. 9. VIO- V3. 15. ^Vl6-1. 

4. VTT + V6. 10. 3-V2. 16. Vo+J+Vo^. 

5. V7~V2. 11. 2V3-V2. 17. ^¥^^-h, 

6. 2(V3-V2). 12. 2V5-3V2. 18. 3V7-2V6. 

19. (a-h)-2Vab. 

Exercise 93. Page 233. 

1. 7V^. 3. 22V=T. 5. 4V^. 

2. 3V=n[. 4. 12V^. 6. (2a-3a»)V=T. 
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7. (4a' + 7a + 2a')V^. 9. 20a*V=n:. 

8. (m* + wJ-2)V^. 10. 3V2 + 2iV=l. 

11. 5. 15. b-a, 19. 2. 23. V^. 

12. 19. 16. — a*6V6. 20. -V^. 24. V5. 

13. 11. 17. 17. 21. f 25.-f V5- 

14. 56. 18. -2V6. 22. — V^. 26. 1 4- V^. 



1. ±7. 4. ± i 


7. ± 1. 10. ± 2^. 


2. ±3. 6. if 


8. ±5. 11. ±5. 


3. ± V3. 6. ±: VTT. 


9. ± 3. 12. ± 2. 13. ± : 


^*- =^V i+6«- "• =^ 


■V^" '— >/„!i- 


Exercise 95. Page 242. 


1. 2,-6. 9. 14, -f 


17. 8,-1. 24. 3,-f 


2. 8,-2. 10. \,\. 


18. 1 zb V3. 26. 2i, 0. 


3. 11|, f 11. 6, - \\. 


19. -3, -3|. 26. 7,-2. 


4. 8, - 1. 12. 2, f 


20. 5, 1|^. 27. 5, 2. 


6. 2i, - 1. 13. ± VlO. 


21. 10,-29. 28. 3, f. 


6. i.-i. 14. i,-4f 


22. 3, -f 29. 5, — 4f 


7. 3, - 2. 16. 3, 0. 


23. 4, - 1. 30. 3, - 2|. 


8. 1,-f 16.11,0. 




Exercise 96. Page 245. 


1. — a±aV2. g_ TO 
a. 2a±aVII. ' 2 


, — —-. 4. on, — — • 
2 2 
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6. a(a + l>) a(a-b) ^ <?d= V4^ + c' i» 



a-b a + b ' 2(a + i) 



ao 

8. o, i ft 2ab-ac-bc q 10. -a, -6. 

a a + J-2c ' • 11. 1±V^. 

12. a' + 5' ± (a - 5) V^+y. 14. 1, - a. 

13. «+2i g — a 16. J, — a. 

^ ^ 16. ± V^. 

17. a, -^^^. 18. 4a, -« 19. 6:fc8V^+4 . 

w' m' 2ai 22. ±1. 

as. ±m^/3. 33. m±(n-p). 

, *„ ^ 84. ^ + n±(p+q\ 

34 1 — 3ad:2aVa 2 

26. ^^±-?, £.Il£. «»n 

a — o a + b 

26. (OT + n)', _(wt — w)«. 

27. 4£ii5i^ «-2& -• ^Z:^' ^+3 

6ab Zab 

„ , „ „, 38. 2a + 6J, 0-86. 

28. ^" — ^ _ 3a + 2& 

oc ' be ' 89. |-3a, -(5a + 6). 

29. a+|, m-2a. 

«• tot -(2a+3i). 
3a-2i 2a-3i 2o + 3i' '' ^ ' 



36. 2a — b,a + 2b. 



30. 



6^ 6 



41. 1. ^-^. 



31. 2o. i±*. ' «--P 

M. a-6, c. • a-i-b + e 
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J b(c — d) 44 __i a — 2h -„ a — b a+b 
' c{a-~b) ' '2a-3b ' a-2V a+2b 



43. 



1. 
2. 
3. 
4. 
6. 
11. 



1. 

3. 

5. 

8. 
10. 
11. 
12. 
13. 
14. 



Exercise 97. Page 249. 



±l,d=2. 
1,2,-3,4. 
0,-l±V6. 
0,5,-7. 



6. a,K-a-3±V-3a'-6a+l). 

7. 1, - 1, 1. _ 

8. ii(-l±V-3). 

9. -i,i(l±V=^). 



-2,3,-4,5. 10. ±l,i(±l±V^^). 
0,a, ±J. 12. -1, l±^V-3w»-4n. 

Exercise 98. Page 251. 

1, -2, l±V^,i(-l±V^. 2. zfcl,±2. 

db 3, ±f 4. ± 1, dz i, db V^, ± V^. 

l,i. 6. ±2,±f 7. ±V2i,±V=l. 

=fc5,d=2. 9. ^/^, ■v/=^12. 

0, i - i i(- 1 ± V=^), i(l ± V^). 
zfc \/=0[, =fc \/=^. 15. 1,1,-3,5. 

1, V=l. 16. -1,2,-3,4. 
3, 2,±f 17. li,±ii. 
^^H.AV89. 18. ±1,±3. 

ExEECiSE 99. Page 253. 
7,d=4,-l. 6. 4, l,3f,li. 

I. - li tV(- 13 ±V3l3). 7. 1, J(- 3 ± V5). 
% - 1, i(3 ± V- 15). 8, ± 4. ± V23. 

a + 2 & 2&-9a 9. i(-l±V5), i(-l±lV58). 

2o 



2a 
l.-i.i(l±iV4l). 



10.6^. 
11. 4, 1. 



12. Itt- 
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13. i(i±V^), ±V^. le i^-i^. 

14. 5,-2i,i(5dbV97). ' 8J» 

15. i - 1 i(l ± V33). 17. i, - 21, 0. 

18. ±2V2, zL-iV^, [i(5± V4l)]i 

19. —28,0. 24. IJ. 29. -2a. 

20. 12,3. 26. ±2a. 30. ±9V2. 

21. 1, ^. 26. 2, 0. 31. 4. 

22. 1. 27. 2|^, f. 32. dz 8. 

23. ±V65, ±V5. 28. 2a. 

Exercise 100. Page 257. 

1. 10, 11, 12. 3. 1, 2, 3. 6. 6. 7. $11.26. 

2. 3, 4. 4. 12. 6. 12. 8. 31^ cents. 
9. 12 inches. 14. 7.64, 12.36. 

10. 121 yards, 120 yards. 15. A, 36 hours; B, 46 hours. 

11. 16, 16, 28. 16. 5 hours, 7 hours. 

12. 1^ yards. 17. 3 hours, 5 hours. 

13. 2.4142 inches. 18. 8 feet; 4| pounds. 

19.39. 21. 5 miles per hour. 23. $80. 

20. 15,20. 22. 4550. 24. $60, or $40. 

26. 100 shares® $76. 

26. 16, 9, and 6 yards; or, 2f, IJ, and |- yards. 

27. Sf miles per hour. 

Exercise 101. Page 265. 

1. 9, 4. 3. 22, - 3. 6. 13, - 3. 7. 10, 2. 
4,9. 3,-22. 3,-13. 2,10. 

2. 25, 4. 4. 50, - 5. 6. 20, - 6. 8. 4, 2. 
4,25. 5,-50. 6,-20. 2,4. 
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9. I f 12. 6, 5. 

hi- 5.6- 
10. 8, - l}f . IS. 10, 2. 

-4,8H. 2,10. 
11.40,9. 14.5,-8. 

9,40. 3,-6. 


16. 7,-4. 18. h 
4,-7. i. 

16. 4,-2i. 1». i. 
1,-li. 2. 

17. 8,-8|. 20. ±V2j. 
4,-3H. 2=FV2i. 


ExEECiSE 102. Page 266. 


1. ±3, ±8. 8. ±4, 
±5. ±5, 


±8V8. 6. ±7,±5Vi. 
±V3. ±2,=f9VJ- 


2. ±2,±V|. 4. ±5V?. 6. ±2,±V2. 

±f±2Vi. ±Vf ±4,±3V2. 
7. ±8, ±6Vi. 12. 8, 2, -3±V3. 

±2, ±V}. 2, 3, -8tV8. 


8. ±2, ±2H- 
±8.±2A. 

9. ±8. 

±4. 


13. 4, -2, 0. 

2, -4, 0. 

14. 4, 2, i(-13±V377). 
2, 4, i(-13=FV377). 


10. ± 3, ± 11 V- 1. 

± 1, =F 18V- i. 


15. ±8, ±2. 
±2, ±3. 


11. 4, 2, 3 ± V2i. 
2, 4, 3 =F V21. 


16. 3, 2. 
2,3. 



Exercise 103. Page 266. 
1.4,8. 3.8,-8. 6. 2,-2^. 

-3.-4. 11.-4. -l.-2rt- 

2. ±5, ±7V\. 4. ±7,±1. 6. 8.1. 

±2,±3Vf ±1, ±7. -1.-8. 
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7. 


±f 12. ±f,±|VS. 


16. 4, 2. 




±f =F^.±a^VT>ff 


. 2. 4. 


8. 


^'~'^- 13. ^.. 


17. 10, - lOJ. 




li.-2i. 2 


15, - 16^. 


9. 


±l,±V-f a^j^ 


18. 3,-2. 




±i=^fV-f 2 


2.-3. 


10. 


4. 14. 8, - 2. 


19. 12, 10. 




-4. 2,-3. 
i(±3±V29). 16. ±4, ±10f 


10, 12. 


11. 


20. K«±V2&'-o'). 




i(±3=FV29). ±9, ±2f. 


KaTV26'-o'). 


21. 


± H, ± i V3. 22. ± 6. 23. 


J,i. 24. ±3. ±2. 




± li, ± i V3. ± 3. 


hi- ±2, ±3. 




26. 3, l,2±V-25. 1, 8, 2=F 


V-25. 




26. a, 0. 27. ±«' + f 


2aA 




0, — a, a — 


a-6 




28. ±(a + i). 29. ±4,0. 


30. ± 4, ± 3. 




d=(a-i). 0, ±4. 


± 3, d= 4. 



38. 

.39 



31. a + b,0,\\a-b±Via + Sb)(a-b)l. 
a + b,0,^{a-b=fV(a + db){a-b)\. 

32. 5, f 33. %-2^. 

8,-1*. H.-A. 

36.-3,2,i(-3±V34i). 
2,3.i(-8TV34t). 
87. 6,-8|. 
2.-5,i(-3=FV^67). 4,-8^. 

- 8*. 5, 1(19 T VT09). 6|, -2, K-S± Vi09). 



3*- ^- I 

2 2 



38. 5,-2,i(3±V=^). 
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40. ■J^(a + 6 + l)=FiV4a+l=FiV4y+T. 

41. ±2, ±l,i(±V6±V2). ±l,±2,i(±V6=FV2). 

42. 6, 2, i(- 9 qp V33). 2, 6, J(- 9 ± V33). 



43. ±Tr(«'+*')±TrVlOaW-3a*-36*. 

46 ^ "^ 46 

±-j^(a^ + 62):p-^Vl0a%*-3a*-36*. 

44. 3, 2, ^(5± VeT), 

— 1±VI0, — l±V-5. 

-2, -3, i(-5± VeT), 
i±VIo, l±V-5" 

45. 3 ± 2V2, 0. (3 db 2V2)^ 0. 

46. 6,-4^. 12,-9. 

47. ± 16, ±4. ± 4, dr 16. 

Exercise 104. Page 268. 

1. 7, 5. 3. i(3 ± V5), i(l i V5). 4. 16, 10. 

2. 43, 34. f ± iV5, i ± iV5. 5. I f . 
6. 15 miles ; 3, 2^, and 4 miles. 7. 73, 37. 8. 16, 12. 
9. 88 yards, 55 yards. 11. 8 feet, 10 feet. 

10. 290 yards. 12. $3000, 7% ; $3500, 6%. 

Exercise 105. Page 273. 
1. Real, different, and rational. 2. Real, unequal, and 

3. Real, unequal, and rational. rational. 
6. Real, unequal, and rational. *• Imaginary. 

6. Real, unequal, and surds. 

7. Imaginary. 8. Real, unequal, and rational. 
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9. Heal and equal. 10. Real, unequal, and rational. 

11. -I, — 3. 12. 1,-i. 13. f 3. 14. 4, — |. 15. 7,23. 

Exercise 106. Page 276. 

1. re*— 3a: + 2 = 0. 4. 6a;* + 5a; — 6 = 0. 

2. a;" — 4ar-21 = 0. 5. 2a;' + lla; + 5 = 0. 

3. 6a:»-5a:+l = 0. 6. 633:* — 32a:- 63 = 0. 

7. a:* — 4aa; + 3a'-4aJ-46' = 0. 

8. a:* + aa:-6a* + 5a&-J' = 0. 

9. a;'-2ar-a* + l = 0. 11. (3a:- 14X3 a; + 5). 
10. 3 (a: - 7)(a; + 2). 12. (7a; + 6)(7a; + 1). 

15. (2a: + 3-2V=n:)(2a: + 3 + 2V-l). 
Exercise 107. Page 287. 

16. 3, f ^^ b(a + by 19. ±9. ±3. 

17. a + b,i{a-b). ' (a-S)*' 20.1. 4. 

21. dz 2. 25. 440 and 352 yards per min. 

22. 8 : 7. 26. 45 and 30 miles per hour. 

23. A'8,$200; B'8,$160. 27. 70 feet 

24. 6. 

Exercise 108. Page 292. 

1. 9f 6. 64X» = 9 F». 10. Vel., 161^; 14. 87.1 dys. 

2. f -^Qg dis., 402J. 15. 1 inch. 

3. 15. '^' ^^Y^' 11- 9|. 16. 1:1. 

4. 5. 8. 5. 12. 20f feet. 17. 10. 

5. 3^. 9. a 13. 516^ oz. 18. 18 feet. 
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Exercise 109. Page 300. 

1. 53. 13. -29. a + 21 6. -1. 0. 2. 4^. 

3. 7i; 6 ; a\ 4. 5^, 10. 14^; f 4^. 8f, 12f. 

^ ^^t" '^' '^^' ^^' ^i^^-iy -28. 386i, 

8. 1, 2f , 3t, H, 6f , 8. 9. 9. 10. - 10. 11. 6, 14. 

12. 6. 15. 4, 15, 26 18. 6, 7, 9. 

13. 12. 16. 8, 6, 7; or 7, 5, 8, 19. -f, i, If 

14. 5. 17. 8. 20. 14. 

21. 10 days. 22. 284. 23. 2, 6, 10, 14 ; or 14, 10, 6, 2. 

25. 7 days. 27. 3, 6, 9, 12, 16. 

26. 6433| feet. 28. 10 seconds ; \ the distance. 

Exercise 110. Page 307. 

1. 1468. 96. yfy. -128. re**. 20iaW. 

2. ex'y'Vlbi. 8. 4. 4. 20, 50; 28, 56, 112. 5. 5th. 

6. 3; 192. 7. 765. 547. 15ff. 1953.1. ?5§^. 

256 

8. 10%. 9. 3. 10. 1^. 12. i 1, 2, 4. 13. ^. 

14. 12, 18, 27. 16. 0.59049. 18. 1, 3, 9. 

15. 1, 2J. 17. 2, 4, 6, 9. 19. 49, 1. 
20. 1, 3, 9, 27 ; or 27, 9, 3, 1. 21. 139. 

22. 8; H; i; f ; Ai Hi ii *f I Mi tt- 

Exercise 111. Page 311. 

1. 2|, 3, 4, 6. 4. 13t, 14tV 17f 18^. 7. 8. 2. 

2. 9, 1. 5. 6th. 9. 104. 234. 

3. 12. 6. 6, 6|, 6^, 7^^. 10. 2, 8, 6. 



Digitized by 



Google 



ANSWEBS. 53 



EzZBOisE 112. Page 316. 
1 1 ■ 8a; , 9a:» , 27a!' , 

^- 2"*'T+"r"^'i6"+ • 

_ 1 a; .3a;' 9a;» , 

^' 2~4"^ 8"~l6 "*■ • 

'• i'^ie''' 64'^256 + • 

4. l-a;* — a;' + a;' + 

6. l + 2a; + a;'-4a;'-lla;'- •••. 

6. 5-17a; + 56a;'-185a;» + 611a!'- 

7. 4a; + 2a;' - Sa;* - 22a;* - 

EzEBCiSE US. Paqx 318. 



x + i ' x-5 7(ar+2) ' 7(a;-5) 

2. _6 6_ g^ 1 » + 2 

a; + 3 a; + 4 a; — 1 ai' + ar+l 

8. _8 _ 1_^. 6 3.8 1 



8(a;-5) 3(2a;-l) 4a; ' 8(a;+2) 8(a;-2) 

7 4 I 4 ■ 71 
* 5a;»^25a;^25(a; + 5) 

8 2 11 10 



9. 



(a;-l)' 8(a;-l) 3(a; + 2) 
10a;- 7 4 



8(a;*+a;+l) 3(a;-l) 

EzEBCisE 114. Fags 324. 

1. l + 10a; + 40a;' + 80a;' + 80ar« + 82a;». 

2. a* -24ar' + 252a;* -15123^* + 6670a;' -13,608a;' 

+ 20,412a;' - 17,496a; + 6561. 
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3. 16ar*-96a;'y + 216a:'y'-216ay + 81y*. 

4. 8 — 12a! + 6a;" — a;*. 

6 1 15y I 45.V' ISSy* . 405y* 243y' 
4 "^ 8 32 "^ 256 1024 

A 1 <?*a./i^ 28a;», 14a;* 14^, 28a;* 4a;' 
6. l-3a; + 4a;'— g-+^— — + — - — 

+ ^-»3' 7.-14.080.000^^.. 

35 aV 11- 70. 

* 1944 ■ 12. - 252. 

9. - 1365oV. j3 _ M« . , 35^ 

10. -115,200a;V- ^ ' ^ 

^^ n(n-l) (w - r + 2)/2o).-h.v-i 

1X2X (r-1) '^ 

1X2X (r-1) "^ ^ 

16. ^(" - 1) (» - ^ - 2)a.-r-.a^ 

lx2x (r + 3) 

17. -!=^a"a;". 18. 0. 
(K 

19. a' Va + 5 a* V3 + 10 aiVa+ 10 a*V6 + 5 6' A/o+i'Vi. 

20. 64 a"-96 a'Va+60 a»-20 a'v^+3 J a«-f o* Va-|-^'- 

22. o'6-'c*£r* - 3 a'J-' + 3 o6-'c-*c?* - c-'tP. 

23 _^-J- + _£L__£L. 
' jM JV* 3ai6i 27a»6» 

24. to' + 3 mx-^m'sf + 3ar'\^ + a;* Vi. 

26. 16:E'\/i-16a;'y'^ + 6ay*^^-y'^ + :^. 

10 
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27. o'" — 4a»+6 — 4o-" + a-'". 

29. a'V^-10a'V6+40a6Va-8()aiV6+805'Va-325'V6. 

30. 64a;"y-*-192a;"3r*-v^ + 240a:'y-'v^' 

31. a»b'-2a'bi + iaV-^ + ?^. 

32. 16o*6-» - J^o^i-' + |a'J-' - ^a*5 +^. 

81 

33 ^-3£L4.^ ii 

* 6* 2iH 4aM 8«'' 



ExEBCisE 115. Page 830. 

1. i+|_g+^_ 

2 8 16 

2. l + |a;-i*» + T^a;'- 

I ^4a 32a'^128o» J 

4. l + 4a;+10a;' + 20a» + 

If n ia an integer, in the expansions of (1 + z)" or (1 — «)~", the 
coefficients are all positive ; of (1 — x)* or (1 + x)-*, they are alter- 
nately positive and negative. 

_ . 5oV , IbcuK* baf , 
o. a ' '- 



2 ' 8 16o ' 
6. x-*-ix-*y + ii-x-^y'-^x-y + 
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7. i2x)-i\i+ix-^t/+^x-y + ^fAx-y+ |. 

8. l — x — 23^—63^ — 

1 f 1 I 9a; ■ 135a' . 945a;' . 1 
8a't 8a'^128a'"^1024a»''' J' 

10. l + |y + J^y' + i^y'+ , 

11. l + ix + iif-l^af+ 

12. 1 - fa; + V«'-li«* +.••-. 

,3 (_iylx3x6 i2r-5)^^^. 

The factor (- 1)' is introduced because tlie rih term will be positive 
or negative according as r is even or odd. 

14. Zpt^a-^-'af-\ 
1x2 

16. 8.06224. 16. 1.01099. 17. 2.002224. 

18. l+^x- ^x" - Iff a:" - 19. 351. 







EZEBCIBE 116. 


Page 335. 


1. 


1.5441. 


12. 1.5741. 




22. 0.1690. 


2. 


0.9542. 


IS. 0.2431. 




23. 0.2258. 


3. 


0.9030. 


14. 2.0212. 




24. 0.4660. 


4. 


1.6902. 


16. 8.0212- 


-10. 


25. 0.2045. 


5. 


1.0791. 


16. 0.0212. 




26. 0.3904. 


6. 


1.7781. 


17. 3.3804. 




27. 2.9579. 


7. 


1.8751. 


18. 3.8168. 




28. 0.6361. 


8. 


0.8751. 


19. 2.5353. 




29. 0.5248. 


9. 


8.6990- 


-10. 20. 0.8495. 




30. 1.3280. 


10. 


1.0970. 


21. 0.0696. 




31. 1.1569. 


11. 


0.0970. 
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EZBBCISE 117. 


Page 837. 




1. 9.6020- 


10. 


11. 0.1761. 




21. 0.4569. 




2. 9.4559- 


10. 


12. 1.1461. 




22. 8.8539- 


10. 


8. 9.7781- 


10. 


13. 8.2219- 


-10. 


23. 7.6320- 


10. 


4. 9.6320- 


10. 


14. 7.3980- 


-10. 


24. 7.5441- 


ID, 


6. 9.8589- 


10. 


16. 8.1461- 


-10. 


26. 5.1707- 


10. 


6. 0.1461. 




16. 1.8539. 




26. 4.8298. 




r. 0.2219. 




17. 2.6320. 




27. 5.9338. 




8. 0.3980. 




18. 6.6820- 


-10. 


28. 4.1040. 




9. 0.3680. 




19. 1.2219. 




29. 2.8627- 


10. 


10. 0.5441. 




20. 9.5441- 


-10. 


30. 7.1378. 






EXEECISE 118. 


Page 342. 




1. 2.9996. 




7. 7.^943- 


-10. 


18. 339.6. 




2. 3.9957. 




8. 9.9430- 


-10. 


14. 88.8. 




3. 3.7329. 




9. 0.0000. 




16. 0.7586. 




4. 4.9681. 




10. 0.8494. 




16. 1.9. 




6. 4.0000. 




11. 8.9528- 


-10. 


17. 0.001051 




6. 4.0004. 




12. 1.9990. 




18. 0.0455. 






EXEEOISE 119. 


Page 344. 




1. 41.64. 




9. 1.308. 




17. 6.968. 




2. 0.02989. 




10. 0.6807. 




18. -5.219. 




3. 0.81S1. 




11. 105.4. 




19. 221.6. 




4. 8.294. 




12. 0.7167. 




20. 1.416. 




6. -28.47. 




13. -111.3 




21. 2.257. 




6. -0.3144 


. 


14. 0.001086. 


22. 15.78. 




7. 0.0104. 




IB. 0.7277. 




23. 0.2887. 




8. -660,600. 


16. 0.2084. 




24. 0.03593. 
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26. 7.212. 


36. 


1.616. 47. 1.861. 


26. 0.0001174. 


37. 


9.218. 48. 2.829. 


27. 12940. 


38. 


2.468. 49. 0.7315. 


28. 99.82. 


39. 


5.487. 60. 0.002481. 


29. 2.381. 


40. 


1.523. 61. 0.3525. 


80. 2.155. 


41. 


0.2356. 62. 0.0005218. 


31. 282.6. 


42. 


1.293. 63. 0.01804. 


32. 1.706. 


43. 


0.7397. 64. 33.04. 


33. 146.8. 


44. 


0.02558. 66. 28.89. 


34. 1.938. 


46. 


1.568. 66. 12.58. 


36. 1.913. 


46. 


6.955. 67. 0.5096. 




68. 


0.000000000004936. 


ExERCiSB L20. PAaE 354. 


1. Between 48 and 49. 9. 22. 


2. (1)^7"*; 




10. 115, nearly. 


^ ^ Ar 
,2^1og5-log^ 

^ ^ logi? 
3. $0.00563. 


11. 6 per cent, nearly. 

12. 4.2 per cent, nearly. 

13. $32.30. 


4. 4.310 X A. 




14. 4 per cent. 


6. $444, nearly. 




16. $7377. 


6. $20,270, nearly. 


16, A little over 9 years. 


T. 5.35 per cent, 


nearly. 17. A little over 16 years. 


a $34.40. 




la $969, nearly. • 


1 
Exercise 121. Page 374. 


1. 454,053,600. 




3. 6. 6. 4845 ; 969 ; 3876. 


2. 6. 




4. 12. 6. 95,040. 

j 
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7. 5040; 144. 12. 5040. 17. 400,40a 

8. 1956. 13. 244. 18. 6160. 

9. 109,600. 14. 6720. 19. 161,700. 

10. 2520. 16. 33. 20. 1,368,000. 

11. 420. 16. 720. 21. 15. 

[rnx\n J^, [gg 

• i\rx \m-r) {\sx \n-s) " [20 [TO ' [19 [70 

28. 11 ; 3. 27. 80. 30. 645. 

24. 5775. 28. [9 [2. 81. 7. 
26. 36. 29. 325. 



ExEKCiSE 122. Paoe 380. 

1. 4 to 3. 2. T^. 8. 7 ; 5 to 1. 4. f 6. f 
6. |. 7. \. 8. ^. 9. ^. 10. 8 to 3. 11. ^. 

Exercise 123. Page 390. 

,111111111.7. 

* 1 + 3 + 1 + 1 + 1 + 1 + 1 + 1 + 2' 9' 
„, 1 1 1 1 1 1. 27. 

"*'2+l + I+I+l + 3' 8 ' 

24-i- §§2. 
■^4' 305* 

3 , i i. 1257. 
"^3 + 6' 379' 

94-i 11 1 ■ 921 
■^l + S + l + lS' 94 

• 6 + 2+7 + 3' 82' 

24-1 1 1. 1§I. 
■^4+6 + 8' 204' 
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1 1 1 1 i^. ffi. 

2+4+6+8+10' 66' 

64-1 i i 1 1. ^ 
■*"3+l + 3+6+7' 16 

, 44-i i 1 1 1 1 
• ^l + l + 2+1 + 1 + 8 + etc.; 

4+1 11111 

1 + 2+4 + 2+ 1 + 8+ etc.; 

5+1 1 1 i- 
^1 + 2+1 + 10+etc.; 

7+1 1 1 J^ 

2+ 2 + 2+ 14+ etc. 

4. W;W;W;W:W »• tt- »• A 

^' To» TT» lf» m* iSfii- ®' ♦•• ^* Ta- 

10. ¥;W;tff- 

11. 15 and 16 ; 61 and 65 ; 76 and 81 ; etc. 
4 14 

14. i A» A. iVr» 16. l» i H. if* 

ExEBCiSE 124. Page 396. 

1. 2/ + 3r» + 8r* + 7r + 6. 4. Scale of 9. 

2. 27(20)(23)(20> 6. Scale of 3. 

3. Scale of 12. 6. 20.2444. 

Exercise 125. Page 402. 
1. 105. 2. 3. 3. 6. 4. 42. 
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ExEBOiSE 126, Faoe 411. 

1. -f. 4. 2. 7. 1. 10. -8. 

2. 1. 5.-2. 8. 4 + 2V2. ^^ 1 

3. 2. 6. -1. 9. 0. * V2a 

Exercise 127. Page 423. 

1. 77,328. 8. 631. 6. 2.425. 7. 58. 

2. 11,860. 4. 120. 6. 766.5. 8. 255. 

9. 3n(n + l)(n + 3). 10. n(n + l){in-^ll 

6 

11. 11. 18. 5610. 16. 1540; 2870. 17. 4095. 

12. 11,879. 14. 460. 16. 190. 18. 1840. 

19. 25. 20. 5525. 21. 4970. 

EzEBCisE 128. Page 427. 

The first expression is the sum to n terms ; the second, 
to an infinite nnmber of terms. 

1 lA 1 1 1 A If 1 I 1 , 1 V n 

' S\ "^2"^ ay 3V« + l^n + 2"^« + 8y* 18* 
■ 8^ 2 3 i) 8\ n+1 n+2 n+3^^y'96 
'• I60~2+2)'''16V M^'^M^)' 32' 



2^3 n + 2 n + 8' 6 
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ExEscisE 129. Page 428. 
1. ar = y + 2y» + 5y»+14y* + ...... 



2. x = y+^+^+... 



3. 


z = 


.y t + t lt+. 


..... 






Exercise 130. 


Page 433. 


1. 


y^-' 


= ^XU^.l + 3?U^t\ J 


l-z 




-^x-s? 


2. 


w* = 


= ^XU^l — 3^U^<g\ -- 


3-7a? 



. 7-20a;+7a!' ,. 

f|(10x3'^'+l); fi(10x3'-^+l); ^ (10x3"-* -4). 

^ 3-12a?+lla;' (l + 2- + 3«)3f. 
l-6a:+lliB'-6«'' ^ ^ fo;-*^- 

g 2w' + 3w'+7w g n'(« + l)' 

6 " ' 4 ' 

ExEBCisE 131. Page 440. 

1. Convergent. 3. Divergent. 

2. Divergent. 4. Divergent. 6.. ^. 

8. 1.3863; 1.6094; 1.7918; 1.9459. 

9. 1.4427; 0.9102; 0.7213; 0.6213; 0.5581; 0.5139. 
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Exercise 132. Page 445. 
1. :^ + Tx + 1; 11. 2. x'-^x'-Tx-Sl] -81. 

3. 2a^ + 7a^ + Sx + l2; 0. 

4. a;* + 4a;" + 13a:* + 54a; + 216; 859. 
6. 3a;' - 9a;* + 21a; -66; 158. 

6. a;» + (3-V~l)a;-3V^; 1. 

7. No. 8. No. 9. No. 10. Yes. 11. 28. 12. 120. 18. 237. 

Exercise 133. Page 448. 

1. 1, 1, -2. 4. 2, 2, - 3. 7. 2, 3, - 2, - 2. 

2. 2, 2, - 5. 5. 1, — 2, - 2. 8. 3, 3, 3, - 5. 

3. 2, 3, 3. 6. 2, 2, - 3, — 3. 9. 2, 2, 2, 2, — 8. 
10. 2,3,4,-2,-3. 11. -2,-2, 1 + V2, 1- V2. 

Exercise 134. Page 461. 

1. a;'-19a; + 30 = 0. 6. a;» + a;*— 12a; = 0. 

2. a;*-2a;'-5a; + 6 = 0. 6. 2a;»- 113;* + 17a;-6 = 0. 

3. a;» + 3a;*-4a;-12 = 0. 7. a;»- 29a; + 42 = 0. 

4. a;*-a;«-30a;+72 = 0. 8. 2a;«~5a;' — 2a; + 2 = 0. 
9. a;* + 2a;* -13a;* -14a; + 24 = 0. 

10. 4a?* — 17a;* + 4 = 0. 

11. 48a;*-28a;«-8a;*+7a;-l = 0. 

12. a;* — 4a;" + a;* + 6a; + 2 = 0. 

13. a;*-6a;* + 18a;*-30a; + 25 = 0. 

14. a;*-3a;*-23a;» + 51a;* + 94a;-120 = 0. 

15.^-6^* + ^-^ + :^-| = 0. 
36 9 36 6 
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Exercise 136. Page 460. 




1. 


2a;. 


2. 3a:*. 8. 4a;*. 4. 


15a:*. 


5. 


-2a;-». 


6. -\ 7. 3a!» + 2. 8. 

z 


2a; + 3. 


9. 


12a;« + 6a!» + 10a; + 6. 10. 


2(a; + 8). 


11. 


S{x + ay 


"•-(.+ !)■• "■- 


2ar 



Exercise 137. Page 463. 
1. 1, 1, 3. 2. 2, 2, - 1. 8. 1, 2, 2, — 3. 

4.-2,-2,3,3. 6.2,2,2,-6. 6.3,3,-2,-2,-8. 
7. -1,-1,2,2,2,1. 

Exercise 138. Page 469. 

1. ar» + 5a;» + 2a; + 3 = 0. 

2. a;* + 16a!» + 24a; + 80 = 0. 
8. 2a;» + 6a;' + 20a; + 56 = 0. 

4. 6a;* -ISa^'^- 250a; -3150 = 0. 

6. 2a;' + a;» — 3a;-2 = 0. 

6. 3a;* + 2a;»-a;' + 6a; + 3 = 0. 

7. 2a;* + 3a;*-6a;» + 6a;'-3a;-2 = 0. 

8. a;» + 10a;» + 16a;-17 = 0. 

9. 3a;* + 26a;»+74a;' + 61a;-18 = 0. 

10. a.-* - 10a;* + 35a;*- 54a;* + 44a; -14 = a 

Exercise 139. Page 472. 

1. Two positives and two negatives, 

2. Three positives. 

8. Two positives and two negatives. 
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4. One positive and two negatives. 

5. Three positives and two negatives. 

6. Three positives. 

Exercise 140. Faqe 476. 

1. 2, 4, - 8. 2. 2, - 3, 4. 3. 6. 4. 8. 

6. 4.5, + Vs.- V3. 7. i,-i|.2. 

6. i,2,-t.-i 8. i.i,3,-i.-f 

ExEBCisB 141. Page 478. 



1. +0.4; +1; -1. 

2. +2; -0.6; -1. 

3. +1; +4; -1. 

4. +1; +3; -7. 



6. +1; +5 

6. -1; -3 

7. +1; +6 



-0.6. 
-4. 

+ 7. 



8. +0.7; +2; +5; -0.7. 



Exeboise 142. 

1. 1.154+. 

2. 3.184+. 



Page 485. 

3. 4.264+. 

4. 2.833+. 



6. -4.532+. 



6. - 1.064+. 



■0.732+. 



Exercise 143. 

1. 1.879385+. 

2. 3.263389+. 

3. 1.580947+. 

4. 2.656116+. 

6. 0.593685+ ; 2.047275+. 

6. 2.381966+ ; 4.618035+. 



Page 489. 

7. 32.865383+. 

8. 624. 

9. ±29. 

10. 43. 

11. -2.469547+. 

12. -2.768345+. 
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Exercise 144. Page 495. 

1. [3,4]; [4,5]; [-8,-4]. 

2. [4, 5]. Two imaginary roots. 

3. Two roots between and — 1 ; 
two roots between 2 and 3. 

4. [3, 4] ; [0, — 1], Two imaginary roots* 

5. Four imaginary roots. 

6. [0, 1] , [— 2, — 3]. Two imaginary roots. 

7. -1,-1, [0,1]. 

8. [0, 1], Four-imaginary roots. 

• Exebcise 145. Page 504. 

3. — 4. 7. , , +, +, , +. 

4. -3. 10. a*-2a«i' + 6*. 
6. -89. 11. 0. 

6. 8, 5, 13, 13, 5, 7. 12. a» + i» + c* - 3abc. 

Exebcise 146. Page 509. 
6. -2. 6. 27. 7. 1238. 



Exebcise 147. Page 514. 



1111 

h e f g 
c f h k 
d g h I 



3. -a* + a»& + a»&'-a&». 

4. —Sahcd. 
6. -a» + 8a'&-3a&« + &». 

6. 9. 7. 6. 8. 877. 

9. x=l] y = 2; 2 = 8. 10. a: = 5; y = l; z = S. 
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